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(54) BENZOPYRAN DERIVATIVE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a therapeutic 
agent for arrhythmia. 

SOLUTION: This therapeutic agent for arrhythmia 

comprises a benzopyran derivative of formula (I) [R1 

and R2 are each independently a 1-6C alkyl group or 

the like; R3 is a hydroxyl group or a 1-6C B T 

alkylcarbonyloxy group; R4 is a hydrogen atom or R3 v ** ^""V n) 

and R4 are combined to form a bond; (m) is an rf^-'^crV 

integer of 0 to 4; (n) is an integer of 0 to 4; Y does not 

exist or CR1 1 R12; R5 is an aryl group or a heteroaryl 

group; R6 is a hydrogen atom or a 1-6C alkyl group; 

R7 is a hydrogen atom or a 1-6C alkyl group; X does 

not exist or C=0 or S02: R8 is a 1-6C alkyl group or 

the like; and R9 is a nitro group or the like] or its 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



The inside of [type, and Rl and R2 become independent, respectively, and they are a hydrogen atom 
and Cl-6 alkyl group (this alkyl group), the halogen atom, the Cl-6 alkoxy group, or the hydroxyl 
group may permute with arbitration. Or a phenyl group (this phenyl group may be permuted by 
arbitration by a halogen atom, a hydroxyl group, the nitro group, the cyano group, the Cl-6 alkyl 
group, or the Cl-6 alkoxy group.) [ whether it means and R3 means a hydroxyl group or a Cl-6 
alkylcarbonyloxy radical and ] Or [ whether it becomes together with R4, association is meant, and 
R4 means a hydrogen atom, and ] Or it becomes together with R3, association is meant, m means the 
integer of 0-4, n means the integer of 0-4, and Y does not exist, or it is CR 1 1R12 (Rl 1 and R12 
mean independently a hydrogen atom or Cl-6 alkyl group, respectively.), meaning — R5 — an aryl 
group or a hetero aryl group (each of these aryl groups and hetero aryl groups is q RIO (RIO - a 
halogen atom --)) A hydroxyl group, Cl-6 alkyl group (this alkyl group may be permuted by the 
halogen atom or the Cl-6 alkoxy group), A nitro group, a cyano group, a formyl group, a formamide 
radical, the amino group, a Cl-6 alkylamino radical, A JI Cl-6 alkylamino radical, a Cl-6 alkyl 
carbonylamino radical, A Cl-6 alkyl sulfonylamino radical, an aminocarbonyl radical, a Cl-6 
alkylamino carbonyl group, a JI Cl-6 alkylamino carbonyl group, a Cl-6 alkyl carbonyl group, a Cl- 
6 alkoxy carbonyl group, an amino sulfonyl group, a Cl-6 alkyl sulfonyl group, a carboxyl group, or 
an aryl carbonyl group is meant. You may permute by arbitration, q expresses the integer of 1-3, and 
when q is 2 or 3, even if RIO is the same, it may differ. It means. R6 A hydrogen atom or Cl-6 alkyl 
group is meant. R7 A hydrogen atom or Cl-6 alkyl group is meant. X It does not exist or C=0 or 
S02 is meant. R8 meaning a hydrogen atom, Cl-6 alkyl group (this alkyl group being permuted by 
the halogen atom, the hydroxyl group, or the Cl-6 alkoxy group), or a C3-6 cycloalkyl radical, R9 
means a hydrogen atom, a halogen atom, a nitro group, or a cyano group. ] The benzopyran 
derivative which is alike and is expressed more, or its salt which may be permitted in physic. 
[Claim 2] The benzopyran derivative according to claim 1 whose R3 is a hydroxyl group and whose 
R4 both Rl and R2 are methyl groups, and is a hydrogen atom, or its salt which may be permitted in 
physic. 

[Claim 3] The benzopyran derivative according to claim 2 whose R9 is a hydrogen atom or a nitro 
group, or its salt which may be permitted in physic. 

[Claim 4] The benzopyran derivative according to claim 3 whose X is C=0 and both R6 and whose 
R7 are hydrogen atoms, or its salt which may be permitted in physic. 

[Claim 5] They are the benzopyran derivative according to claim 4 whose m R5 is the benzene ring, 
and Y does not exist, but is 0 and whose n is 1 or 2, or its salt which may be permitted in physic. 
[Claim 6] The benzopyran derivative according to claim 5 whose R8 is an alkyl group, whose R9 is a 
nitro group and whose n is 2, or its salt which may be permitted in physic. 
[Claim 7] Physic characterized by containing a benzopyran derivative or its salt which may be 
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[Claim(s)] 

[Claim 1] Formula (I) 
[Formula 1] 
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permitted in physic according to claim 1 as an active principle. 

[Claim 8] The antiarrhythmic drug characterized by containing a benzopyran derivative or its salt 
which may be permitted in physic according to claim 1 as an active principle. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation . 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is used for the therapy of the arrhythmia to mammalian 
including Homo sapiens about the benzopyran derivative which has a refractory period extension 
operation. 
[0002] 

[Description of the Prior Art] 4-acylamino benzopyran derivative represented by chroma KARIMU 
(JP,5 8-67683, A) as a benzopyran derivative is known. Although 4-acylamino benzopyran derivative 
represented by these chroma KARIMU carries out opening of the ATP susceptibility K+ channel and 
it is known that it is effective in the therapy of hypertension or asthma, reference is not made about 
the therapy of arrhythmia based on a refractory period extension operation. By the way, the 
conventional antiarrhythmic drugs (for example, 1 **** of the antiarrhythmic drug classification by 
Vaughan Williams, d-sotalol belonging to three groups, etc.) which make a refractory period 
extension operation a main mechanism have are the technical problems on a therapy of a refractory 
period extension operation and the very dangerous arrhythmia induction operation which may induce 
sudden death, such as torsades de pointes based on extension of cardiac musculus ventricularis 
action potential with relation, and drugs with more few side effects are desire. In order that this 
invention persons might solve this technical problem, it found out that an atrium muscle had an 
alternative refractory period extension operation, without influencing the compound which does 
retrieval research of the compound which has an alternative refractory period extension operation in 
an atrium muscle, and is expressed with it by the general formula (I) rather than the cardiac musculus 
ventricularis at the refractory period and action potential of the cardiac musculus ventricularis. 
[0003] 

[Means for Solving the Problem] As a result of looking for a benzopyran derivative wholeheartedly, 

this invention persons have a refractory period extension operation strong against the compound 

expressed with a formula (I) to a surprising thing, found out that it was useful as an antiarrhythmic, 

and completed this invention. 

[0004] This invention is a formula (I). 

[0005] 

[Formula 2] 

'-■We; 

[0006] The inside of [type, and Rl and R2 become independent, respectively, and they are a 
hydrogen atom and CI -6 alkyl group (this alkyl group), the halogen atom, the CI -6 alkoxy group, or 
the hydroxyl group may permute with arbitration. Or a phenyl group (this phenyl group may be 
permuted by arbitration by a halogen atom, a hydroxyl group, the nitro group, the cyano group, the 
CI -6 alkyl group, or the CI -6 alkoxy group.) [ whether it means and R3 means a hydroxyl group or a 
CI -6 alkylcarbonyloxy radical and ] Or [ whether it becomes together with R4, association is meant, 
and R4 means a hydrogen atom, and ] Or it becomes together with R3, association is meant, m 
means the integer of 0-4, n means the integer of 0-4, and Y does not exist, or it is CR 1 1R12 (Rl 1 
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and R12 mean independently a hydrogen atom or CI -6 alkyl group, respectively.), meaning - R5 « 
an aryl group or a hetero aryl group (each of these aryl groups and hetero aryl groups is q RIO (RIO - 
- a halogen atom --)) A hydroxyl group, CI -6 alkyl group (this alkyl group may be permuted by the 
halogen atom or the CI -6 alkoxy group), A nitro group, a cyano group, a formyl group, a formamide 
radical, the amino group, a CI -6 alkylamino radical, A JI CI -6 alkylamino radical, a CI -6 alkyl 
carbonylamino radical, A CI -6 alkyl sulfonylamino radical, an aminocarbonyl radical, a CI -6 
alkylamino carbonyl group, a JI CI -6 alkylamino carbonyl group, a CI -6 alkyl carbonyl group, a CI- 
6 alkoxy carbonyl group, an amino sulfonyl group, a CI -6 alkyl sulfonyl group, a carboxyl group, or 
an aryl carbonyl group is meant. You may permute by arbitration, q expresses the integer of 1-3, and 
when q is 2 or 3, even if RIO is the same, it may differ. It means. R6 A hydrogen atom or CI -6 alkyl 
group is meant. R7 A hydrogen atom or CI -6 alkyl group is meant. X It does not exist or C=0 or 
S02 is meant. R8 meaning a hydrogen atom, CI -6 alkyl group (this alkyl group being permuted by 
the halogen atom, the hydroxyl group, or the CI -6 alkoxy group), or a C3-6 cycloalkyl radical, R9 
means a hydrogen atom, a halogen atom, a nitro group, or a cyano group. ] It is related with the 
benzopyran derivative which is alike and is expressed more, or its salt which may be permitted in 
physic. 

[0007] this invention compound has a strong refractory period extension operation, and it can be 
used for it as an antiarrhythmic drug. 

[0008] Next, each substituent of this invention compound (I) is explained concretely, in addition, this 
detail in the letter "n" -- normal - "i" - ISO - V - SEKANDARI - "t" -- tertiary - V -- cyclo - 
in "o", "m" means meta and "p" means Para for ORUTO. 

[0009] As CI -6 alkyl group, methyl, ethyl, n-propyl, i-propyl, n-butyl, i-butyl, s-butyl, t-butyl, 1- 
pentyl, 2-pentyl, 3-pentyl, i-pentyl, neopentyl, 2, and 2-dimethyl propyl, 1-hexyl, 2-hexyl, 3-hexyl, 

1- methyl-n-pentyl, 1,1, 2-trimethyl-n-propyl, 1 and 2, and 2-trimethyl-n-propyl, 3, and 3-dimethyl- 
n-butyl, trifluoromethyl, trifluoro ethyl, pentafluoro ethyl, cyano methyl, hydroxymethyl, etc. are 
mentioned. Preferably, methyl, ethyl, n-propyl, i-propyl, and n-butyl are mentioned. 

[0010] As a halogen atom, a fluorine atom, a chlorine atom, a bromine atom, and an iodine atom are 
mentioned. Preferably, a fluorine atom, a chlorine atom, and a bromine atom are mentioned. 
[001 1] As CI -6 alkoxy group, methoxy, trifluoro methoxy, Ethoxy **n-propoxy, i-propoxy, n- 
butoxy, i-butoxy, s-butoxy, t-butoxy, 1-pentyloxy, 2-pentyloxy, 3-pentyloxy, i-pentyloxy, neopentyl 
oxy-**2, and 2-dimethyl propoxy, 1-hexyloxy, 2-hexyloxy, 3-hexyloxy, 1 -methyl-n-pentyloxy, 1 
and 1, 2-trimethyl-n-propoxy, 1 and 2, and 2-trimethyl-n-propoxy and 3, and 3-dimethyl-n-butoxy 
etc. is mentioned. Preferably, methoxy and ethoxy **n-propoxy and i-propoxy are mentioned. 
[0012] As a CI -6 alkylcarbonyloxy radical Methyl carbonyloxy, ethyl carbonyloxy, n-propyl 
carbonyloxy, i-propyl carbonyloxy, n-butylcarbonyloxy, i-butyl carbonyloxy, s-butyl carbonyloxy, 
t-butyl carbonyloxy, 1-pentyl carbonyloxy, 2-pentyl carbonyloxy, 3-pentyl carbonyloxy, i-pentyl 
carbonyloxy, Neopentyl carbonyloxy, t-pentyl carbonyloxy, 1-hexyl carbonyloxy, 2-hexyl 
carbonyloxy, 3-hexyl carbonyloxy, 1-methyl-n-pentyl carbonyloxy, 1,1, 2-trimethyl-n-propyl 
carbonyloxy, 1 and 2, and 2-trimethyl-n-propyl carbonyloxy and 3, and 3-dimethyl-n-butyl 
carbonyloxy etc. is mentioned. Preferably, methyl carbonyloxy, ethyl carbonyloxy, n-propyl 
carbonyloxy, i-propyl carbonyloxy, n-butyl carbonyloxy, and t-butyl carbonyloxy are mentioned. 
[0013] As an aryl group, phenyl, biphenylyl, naphthyl, anthryl, phenan tolyl, etc. are mentioned. 
Preferably, phenyl, biphenylyl, and naphthyl are mentioned. 

[0014] As a hetero aryl group, 2-thienyl group, 3-thienyl group, 2-furil radical, 3-furil radical, 2- 
pyranyl radical, 3-pyranyl radical, 4-pyranyl radical, A 2-benzofuranyl radical, a 3-benzofuranyl 
radical, a 4-benzofuranyl radical, A 5-benzofuranyl radical, a 6-benzofuranyl radical, a 7- 
benzofuranyl radical, A 1-iso benzofuranyl radical, a 4-iso benzofiiranyl radical, a 5-iso 
benzofuranyl radical, 2-benzothienyl group, 3-benzothienyl group, 4-benzothienyl group, 5- 
benzothienyl group, 6-benzothienyl group, 7-benzothienyl group, A 1-iso benzothienyl group, a 4- 
iso benzothienyl group, a 5-iso benzothienyl group, 2-clo MENIRU radical, 3-clo MENIRU radical, 
4-clo MENIRU radical, 5-clo MENIRU radical, 6-clo MENIRU radical, 7-clo MENIRU radical, 8- 
clo MENIRU radical, 1-pyrrolyl radical, 2-pyrrolyl radical, 3-pyrrolyl radical, 1-imidazolyl radical, 

2- imidazolyl radical, 4-imidazolyl radical, 1-pyrazolyl radical, 3-pyrazolyl radical, 4-pyrazolyl 
radical, 2-thiazolyl radical, 4-thiazolyl radical, 5-thiazolyl radical, a 3-iso thiazolyl radical, A 4-iso 
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thiazolyl radical, a 5-iso thiazolyl radical, 2-oxazolyl radical, 4-oxazolyl radical, 5-oxazolyl radical, 
a 3-iso oxazolyl radical, A 4-iso oxazolyl radical, a 5-iso oxazolyl radical, 2-pyridyl radical, 3- 
pyridyl radical, 4-pyridyl radical, a 2-pyrazinyl radical, 2-pyrimidinyl group, 4-pyrimidinyl group, 5- 
pyrimidinyl group, 3-pilus DAJINIRU radical, 4-pilus DAJTNIRU radical, 1-in DORIJINIRU 
radical, 2-in DORIJINIRU radical, 3-in DORIJINIRU radical, 5-in DORIJINIRU radical, 6-in 
DORIJINIRU radical, 7-in DORIJINIRU radical, 8-in DORIJINIRU radical, a 1-iso indolyl radical, 
a 4-iso indolyl radical, A 5-iso indolyl radical, 1 -indolyl radical, 2-indolyl radical, 3-indolyl radical, 
4-indolyl radical, 5-indolyl radical, 6-indolyl radical, 7-indolyl radical, 1-indazolyl group, 2- 
indazolyl group, 3-indazolyl group, 4-indazolyl group, 5-indazolyl group, 6-indazolyl group, 7- 
indazolyl group, 1-Puri Nils radical, 2-Puri Nils radical, 3-Puri Nils radical, 6-Puri Nils radical, 7- 
Puri Nils radical, 8-Puri Nils radical, 2-quinolyl radical, 3-quinolyl radical, 4-quinolyl radical, 5- 
quinolyl radical, 6-quinolyl radical, 7-quinolyl radical, 8-quinolyl radical, A 1-iso quinolyl radical, a 

3- iso quinolyl radical, a 4-iso quinolyl radical, a 5-iso quinolyl radical, A 6-iso quinolyl radical, a 7- 
iso quinolyl radical, a 8-iso quinolyl radical, a 1-phthalazinyl radical, 5-phthalazinyl radical, 6- 
phthalazinyl radical, 2-naphthyridinyl group, 3-naphthyridinyl group, 4-naphthyridinyl group, 2-kino 
KISARINIRU radical, 5-kino KISARINIRU radical, 6-kino KISARINIRU radical, 2-chinae-cortex 
ZORINIRU radical, 4-chinae-cortex ZORINIRU radical, 5-chinae-cortex ZORINIRU radical, 6- 
chinae-cortex ZORINIRU radical, 7-chinae-cortex ZORINIRU radical, 8-chinae-cortex ZORINIRU 
radical, 3-SHINNORINIRU radical, 4-SHINNORINIRU radical, 5-SHINNORINIRU radical, 6- 
SHINNORINIRU radical, 7-SHINNORINIRU radical, 8-SHINNORINIRU radical, 2- 
PUTENIJINIRU radical, 4-PUTENIJINIRU radical, 6-PUTENIJINIRU radical, 7-PUTENIJINIRU 
radical, 3-furazanyl group, etc. are mentioned. Preferably, 2-pyridyl radical, 3-pyridyl, and a radical 

4- pyridyl radical are mentioned. 

[0015] As a CI -6 alkylamino radical, methylamino, ethylamino, n-propylamino, i-propylamino, c- 
propylamino, n-butylamino, i-butylamino, s-butylamino, t-butylamino, c-butylamino, 1-pentylamino, 
2-pentylamino, 3-pentylamino, i-pentylamino, Neopentyl amino, t-pentylamino, c-pentylamino, 1- 
hexylamino, 2-hexylamino, 3-hexylamino, c-hexylamino, 1-methyl-n-pentylamino, 1 and 1, 2- 
trimethyl-n-propylamino, 1 and 2, and 2-trimethyl-n-propylamino and 3, and 3-dimethyl-n- 
butylamino etc. is mentioned. Preferably, methylamino, ethylamino, n-propylamino, i-propylamino, 
and n-butylamino are mentioned. 

[0016] As a JI CI -6 alkylamino radical, dimethylamino, diethylamino, G n-propylamino, G i- 
propylamino, G c-propylamino, G n-butylamino, G i-butylamino, G s-butylamino, G t-butylamino, 
G c-butylamino, G 1-pentylamino, G 2-pentylamino, G 3-pentylamino, G i-pentylamino, G 
neopentyl amino, G t-pentylamino, G c-pentylamino, G 1-hexylamino, G 2-hexylamino, G 3- 
hexylamino, G c-hexylamino, G (1-methyl-n-pentyl) amino, G (1, 1, 2-trimethyl-n-propyl) amino, G 
(1, 2, and 2-trimethyl-n-propyl) amino, G (3 and 3-dimethyl-n-butyl) amino, methyl (ethyl) amino, 
Methyl (n-propyl) amino, methyl (i-propyl) amino, methyl (c-propyl) amino, Methyl (n-butyl) 
amino, methyl (i-butyl) amino, methyl (s-butyl) amino, Methyl (t-butyl) amino, methyl (c-butyl) 
amino, ethyl (n-propyl) amino, Ethyl (i-propyl) amino, ethyl (c-propyl) amino, ethyl (n-butyl) amino, 
Ethyl (i-butyl) amino, ethyl (s-butyl) amino, ethyl (t-butyl) amino, Ethyl (c-butyl) amino, n-propyl 
(i-propyl) amino, n-propyl (c-propyl) amino, n-propyl (n-butyl) amino, n-propyl (i-butyl) amino, n- 
propyl (s-butyl) amino, n-propyl (t-butyl) amino, n-propyl (c-butyl) amino, i-propyl (c-propyl) 
amino, i-propyl (n-butyl) amino, i-propyl (i-butyl) amino, i-propyl (s-butyl) amino, i-propyl (t-butyl) 
amino, i-propyl (c-butyl) amino, c-propyl (n-butyl) amino, c-propyl (i-butyl) amino, c-propyl (s- 
butyl) amino, c-propyl (t-butyl) amino, c-propyl (c-butyl) amino, n-butyl (i-butyl) amino, n-butyl (s- 
butyl) amino, n-butyl (t-butyl) amino, n-butyl (c-butyl) amino, i-butyl (s-butyl) amino, i-butyl (t- 
butyl) amino, i-butyl (c-butyl) amino, s-butyl (t-butyl) amino, s-butyl (c-butyl) amino, t-butyl (c- 
butyl) amino, etc. are mentioned. Preferably, dimethylamino, diethylamino, G n-propylamino, G i- 
propylamino, and G n-butylamino are mentioned. 

[0017] As a CI -6 alkyl carbonylamino radical Methyl carbonylamino, ethyl carbonylamino, n-propyl 
carbonylamino, i-propyl carbonylamino, n-butyl carbonylamino, i-butyl carbonylamino, s-butyl 
carbonylamino, t-butyl carbonylamino, 1-pentyl carbonylamino, 2-pentyl carbonylamino, 3-pentyl 
carbonylamino, i-pentyl carbonylamino, Neopentyl carbonylamino, t-pentyl carbonylamino, 1-hexyl 
carbonylamino, 2-hexyl carbonylamino, 3-hexyl carbonylamino, etc. are mentioned. Preferably, 
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methyl carbonylamino, ethyl carbonylamino, n-propyl carbonylamino, i-propyl carbonylamino, and 
n-butyl carbonylamino are mentioned. 

[0018] As a CI -6 alkyl sulfonylamino radical Methylsulfonylamino, ethyl sulfonylamino, n-propyl 
sulfonylamino, i-propyl sulfonylamino, n-butylsulphonylamino, i-butylsulphonylamino, s- 
butylsulphonylamino, t-butylsulphonylamino, 1-pentyl sulfonylamino, 2-pentyl sulfonylamino, 3- 
pentyl sulfonylamino, i-pentyl sulfonylamino, Neopentyl sulfonylamino, t-pentyl sulfonylamino, 1- 
hexyl sulfonylamino, 2-hexyl sulfonylamino, 3-hexyl sulfonylamino, etc. are mentioned. Preferably, 
methylsulfonylamino, ethyl sulfonylamino, n-propyl sulfonylamino, i-propyl sulfonylamino, and n- 
butylsulphonylamino are mentioned. 

[0019] As a CI -6 alkylamino carbonyl group Methylamino carbonyl, ethylamino carbonyl, n- 
propylamino carbonyl, i-propylamino carbonyl, n-butylamino carbonyl, i-butylamino carbonyl, s- 
butylamino carbonyl, t-butylamino carbonyl, 1-pentylamino carbonyl, 2-pentylamino carbonyl, 3- 
pentylamino carbonyl, i-pentylamino carbonyl, Neopentyl aminocarbonyl, t-pentylamino carbonyl, 
1-hexylamino carbonyl, 2-hexylamino carbonyl, 3-hexylamino carbonyl, etc. are mentioned. 
Preferably, methylamino carbonyl, ethylamino carbonyl, n-propylamino carbonyl, i-propylamino 
carbonyl, and n-butylamino carbonyl are mentioned. 

[0020] As a JI CI -6 alkylamino carbonyl group Dimethylamino carbonyl, diethylamino carbonyl, G 
n-propylamino carbonyl, G i-propylamino carbonyl, G c-propylamino carbonyl, G n-butylamino 
carbonyl, G i-butylamino carbonyl, G s-butylamino carbonyl, G t-butylamino carbonyl, G c- 
butylamino carbonyl, G 1-pentylamino carbonyl, G 2-pentylamino carbonyl, G 3-pentylamino 
carbonyl, G i-pentylamino carbonyl, G neopentyl aminocarbonyl, G t-pentylamino carbonyl, G c- 
pentylamino carbonyl, G 1-hexylamino carbonyl, G 2-hexylamino carbonyl, G 3-hexylamino 
carbonyl, etc. are mentioned. Preferably, dimethylamino carbonyl, diethylamino carbonyl, G n- 
propylamino carbonyl, G i-propylamino carbonyl, G c-propylamino carbonyl, and G n-butylamino 
carbonyl are mentioned. 

[0021] As a CI -6 alkyl carbonyl group, methyl carbonyl, ethyl carbonyl, n-propylcarbonyl, i- 
propylcarbonyl, n-butyl carbonyl, i-butyl carbonyl, s-butyl carbonyl, t-butyl carbonyl, 1-pentyl 
carbonyl, 2-pentyl carbonyl, 3-pentyl carbonyl, i-pentyl carbonyl, neopentyl carbonyl, t-pentyl 
carbonyl, 1-hexyl carbonyl, 2-hexyl carbonyl, and 3-hexyl carbonyl are mentioned. Preferably, 
methyl carbonyl, ethyl carbonyl, n-propylcarbonyl, i-propylcarbonyl, and n-butyl carbonyl are 
mentioned. 

[0022] As a CI -6 alkoxy carbonyl group, methoxycarbonyl, ethoxycarbonyl, n-propoxy carbonyl, i- 
propoxy carbonyl, n-butoxycarbonyl, i-butoxycarbonyl, s-butoxycarbonyl, t-butoxycarbonyl, 1- 
pentyloxy carbonyl, 2-pentyloxy carbonyl, 3-pentyloxy carbonyl, i-pentyloxy carbonyl, neopentyl 
oxy-carbonyl, t-pentyloxy carbonyl, 1-hexyloxy carbonyl, 2-hexyloxy carbonyl, 3-hexyloxy 
carbonyl, etc. are mentioned. Preferably, methoxycarbonyl, ethoxycarbonyl, n-propoxy carbonyl, i- 
propoxy carbonyl, n-butoxycarbonyl, i-butoxycarbonyl, s-butoxycarbonyl, and t-butoxycarbonyl are 
mentioned. 

[0023] A methane sulfonyl and an ethane sulfonyl are mentioned as a CI -6 alkyl sulfonyl group. 
[0024] As an aryl carbonyl group, benzoyl, p-methyl benzoyl, p-t-butyl benzoyl, p-methoxy benzoyl, 
p-KURORU benzoyl, p-nitrobenzoyl, and p-cyano benzoyl are mentioned. Preferably, benzoyl, p- 
nitrobenzoyl, and p-cyano benzoyl are mentioned. 

[0025] As a C3-6 cycloalkyl radical, cyclo propyl, cyclo butyl, cyclopentyl, cyclohexyl, cycloheptyl 
one, cyclo octyl, etc. are mentioned. Preferably, cyclo propyl, cyclo butyl, and cyclohexyl are 
mentioned. 

[0026] The compound shown below is mentioned as a desirable compound used for this invention. 
[0027] (1) The benzopyran derivative expressed with the formula (I) whose R3 is a hydroxyl group, 
and whose R4 both Rl and R2 are methyl groups, and is a hydrogen atom, or its salt which may be 
permitted in physic. 

[0028] (2) The benzopyran derivative or its salt which may be permitted in physic of the above- 
mentioned (1) publication whose R9 is a hydrogen atom or a nitro group. 

[0029] (3) The benzopyran derivative or its salt which may be permitted in physic of the above- 
mentioned (2) publication whose X is C=0 and both R6 and whose R7 are hydrogen atoms. 
[0030] (4) R5 is the benzene ring, Y does not exist, but m is 0 and n is 1 or 2 — coming out - a 
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benzopyran derivative given in above-mentioned [ a certain ] (3), or its salt which may be permitted 
in physic. 

[0031] (5) The benzopyran derivative or its salt which may be permitted in physic of the above- 
mentioned (4) publication whose R8 is an alkyl group, whose R9 is a nitro group and whose n is 2. 
[0032] Although the example of the compound which can be used for this invention is shown below, 
this invention is not restricted to these. In addition, "Ac" means an acetyl group (COCH3) and, as for 
"-", ", for "Et", "Pr" is [ Me" / methyl group ] "Bu about a propyl group in an ethyl group" means 
association for butyl, respectively. 
[0033] 
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[0040] Although this invention compound has asymmetrical carbon in the 3rd place and the 4th 
place and the optical isomer based on this asymmetrical carbon exists, the optically active substance 
as well as racemic modification can be used for the application of this invention. Moreover, although 
cis- ** based on the configuration of the 3rd place and the 4th place also includes a trans isomer, it is 
a trans isomer preferably. 
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[0041] Moreover, when it is the compound which can form a salt, the salt which can be permitted in 
physic can also be used as an active principle. As a salt which can be permitted in physic, a 
hydrochloride, the hydrobromate, a sulfate, a methansulfonic acid salt, acetate, a benzoate, a tartrate, 
phosphate, a lactate, a maleate, a fumaric-acid salt, malate, gluconate, salicylate, etc. are mentioned. 
Preferably, a hydrochloride and a methansulfonic acid salt are mentioned. 
[0042] 

[Embodiment of the Invention] 

[0043] Next, the process of this invention compound is explained. 

[0044] R4 is a hydrogen atom among the compounds expressed by the general formula (I), and the 
compound whose R3 is a hydroxyl group and which is expressed with (I-a) can be obtained by 
making the compound and compound (3) which are expressed by the general formula (2) react 
among an inert solvent, as shown in the following reaction formula, the compound expressed by the 
general formula (2) — a known approach (J.M.Evans et al. — ) J.Med.Chem.1984, 27, 1 127, 
J.Med.Chem.1986, 29, 2194, J.T.North et al. - J.Org.Chem.1995, 60, and 3397 - According to the 
approach of a publication, it is compoundable to JP,56-57785,A, JP,56-57786,A, JP,58-188880,A, 
JP,2-141,A, JP,10-87650,A public relations, JP,1 1-209366,A public relations, etc. 



[0046] The following are mentioned as a solvent used for the reaction of the compound and 
compound (3) which are expressed by the general formula (2). The amide system solvent represented 
by the sulfoxide system solvent, dimethylformamide, or dimethylacetamide represented with 
dimethyl sulfoxide, The ether system solvent represented by ethyl ether, dimethoxy ethane, or the 
tetrahydrofuran, Dichloromethane, chloroform, the halogen system solvent represented by the 
dichloroethane, The hydrocarbon system solvent represented by the nitril system solvent represented 
by an acetonitrile and propionitrile, benzene, the aromatic hydrocarbon system solvent represented 
by toluene, the hexane, and the heptane and the ester solvent represented with ethyl acetate are 
mentioned. Moreover, it can also react on condition that a non-solvent. An ether system solvent and 
a nitril system solvent are mentioned preferably. 

[0047] Reaction temperature is to the reflux temperature of the reaction solvent usually used from - 
80 degrees C, and is -10 degrees C - 100 degrees C preferably. 

[0048] The range of compound (3) / compound (2) is 0.5-20.0, and the range of the mole ratio of a 
reaction raw material is 1.0-10.0 preferably. 
[0049] An acid catalyst may be used for a reaction. 

[0050] The Lewis acid represented by a hydrochloric acid, the inorganic acid represented by the 
sulfuric acid, an aluminum chloride, a titanium tetrachloride, a boron-trifluoride diethylether 
complex, perchloric acid, lithium perchlorate, a lithium bromide, and the trifluoro methansulfonic 
acid ytterbium as an acid catalyst to be used is mentioned. 

[0051] Preferably, a lithium bromide, perchloric acid, and lithium perchlorate are mentioned. 
[0052] What is not contained in the compound expressed with (I-a) among the compounds expressed 
by the general formula (I) (compound the compound with which R3 and R4 become together, and 
they mean association, and whose R4 are hydrogen atoms and whose R3 is a CI -6 alkylcarbonyloxy 
radical) can be manufactured by the manufacturing method of a publication, and the same approach 
to JP,52-91866,A, JP, 10-87650, A, etc. 

[0053] Composition of the optically active substance is attained among the compounds expressed by 
the general formula (I) by using the approach (JP,3-141286,A, a U.S. Pat. No. 5097037 number, and 
Europe JP,409165,B) of carrying out optical resolution of the racemic modification. Moreover, 
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composition of the optically active substance of the compound expressed by the general formula (2) 
is attained by using the approach (the Patent Publication Heisei No. 507645 [ five to ] official report, 
JP,5-301878,A, JP,7-285983,A, the Europe JP,535377,B public presentation official report, and U.S. 
Pat. No. 5420314 number) by the asymmetric synthesis. 

[0054] As mentioned above, this invention persons found out having the refractory period extension 
operation strong against the compound expressed with a general formula (I). A refractory period 
extension operation is one of the success mechanisms of an antiarrhythmic action, and is the 
important index which can extrapolate the effectiveness over clinical arrhythmia. The conventional 
antiarrhythmic drugs (for example, d-sotalol belonging to the 3rd group of the antiarrhythmic drug 
classification by Vaughan Williams etc.) which make a refractory period extension operation a main 
mechanism are made into the technical problem with serious refractory period extension operation 
and very dangerous arrhythmia induction operation which may induce sudden death, such as torsades 
de pointes based on extension of cardiac musculus-ventricularis action potential with relation, and an 
atrium muscle has been the problem of a therapy over a subject's arrhythmia (supraventricular 
******, auricular flutter, atrial fibrillation, etc.). It found out that an atrium muscle had an alternative 
refractory period extension operation, without influencing the compound which this invention 
persons do retrieval research of the compound which has an alternative refractory period extension 
operation in an atrium muscle rather than the cardiac musculus ventricularis, and is expressed by the 
general formula (I) at the refractory period and action potential of the cardiac musculus ventricularis, 
in order to solve this technical problem. The difference from the existing technique of discovery of 
this invention persons is in the place which could give the alternative refractory period extension 
operation to the atrium muscle to these compound groups, and this is shown by not influencing the 
action potential persistence time of the extracted cardiac musculus ventricularis, and by not affecting 
the electrocardiogram QT of an anesthesia animal. From the above thing, this compound does not 
have the arrhythmia induction operation in the cardiac musculus ventricularis with it, but possibility 
that an atrium muscle can contribute to safer use in a subject's arrhythmia compared with the existing 
technique can be offered. This technique is useful as a purpose of prevention of the vital-prognosis 
aggravation based on the atrial arrhythmia or the tachycardia prevention operation which may shift 
to prevention, the ventricular arrhythmia, or the tachycardia of the shift to the ventricular arrhythmia 
or the tachycardia which considers the therapy or the prophylactic use, the progress prevention to the 
embolism based on atrial arrhythmia, atrial arrhythmia, or tachycardia as the antifibrillatory agent 
under [ before fitfulness, chronic, and an operation ] operation or after an operation, an anti- 
auricular- flutter agent, and an anti-atrial-tachycardia agent as a cause with respect to atrial 
arrhythmia. 

[0055] This invention offers the physic constituent or veterinarian medicine constituent containing 
the effective amount of the compound expressed with a general formula (I) to these therapies. 
[0056] As an administration gestalt of the compound concerning this invention, internal use by the 
parenteral administration by injections (the inside of hypodermically and a vein, intramuscular, 
intraperitoneal injection), the ointment, suppositories, aerosols, etc. or a tablet, a capsule, a granule, a 
pill, syrups, liquids and solutions, the emulsion, a suspension agent, etc. can be raised. 
[0057] A veterinarian medicine-constituent contains about 0.1 - 30% for the compound concerning 
this invention with the above containing the compound concerning this invention like physic or 
preferably about 0.01 to 99.5% to the weight of all constituents. 

[0058] the compound concerning this invention — or the constituent containing this compound — in 
addition, a compound [ activity / in veterinarian medicine / like other physic or ] can be included. 
Moreover, these constituents can include the plurality of the compound concerning this invention. 
[0059] Although the clinical dose of this invention compound changes with age, weight, a patient's 
susceptibility, extent of a symptom, etc., a usually effective dose is about 0.01-0.6g preferably 0.003- 
1 .5g of adult days. However, the above-mentioned amount out of range can also be used as occasion 
demands. 

[0060] this invention compound is pharmaceutical-preparation-ized for administration by the 
common use means of medicine manufacture. Namely, the tablet for internal use, a capsule, a 
granule, and a pill An excipient, for example, white soft sugar, a lactose, grape sugar, starch, 
mannite; A binder, For example, hydroxypropylcellulose, syrup, gum arabic, gelatin, Sorbitol, 
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tragacanth, methyl cellulose, a polyvinyl pyrrolidone; Disintegrator, For example, starch, a 
carboxymethyl cellulose, or its calcium salt, A microcrystal cellulose, polyethylene-glycol; lubricant, 
for example, talc, magnesium stearate or calcium, a silica; it is prepared using lubricant, for example, 
lauryl acid sodium, glycerol, etc. 

[0061] Injections, liquids and solutions, an emulsion, suspension, syrups, and aerosols The solvent of 
an active ingredient, for example, water, ethyl alcohol, isopropyl alcohol, Propylene glycol, 1, 3- 
butylene glycol, a polyethylene glycol; A surfactant, For example, a sorbitan fatty acid ester, 
polyoxyethylene sorbitan fatty acid ester, Polyoxyethylene fatty acid ester, the polyoxyethylene ether 
of hydrogenation castor oil, Lecithin; it is prepared using the ester of natural rubber; preservatives, 
for example, parahydroxybenzoic acid, such as cellulosics, such as suspension, for example, 
carboxymethyl sodium salt, and methyl cellulose, tragacanth, and gum arabic, a benzalkonium 
chloride, a sorbic-acid salt, etc. 

[0062] White vaseline, a liquid paraffin, higher alcohol, macrogol ointment, hydrophilic ointment, an 
aquosity gel basis, etc. are used for the ointment which is percutaneous absorption mold 
pharmaceutical preparation. Suppositories are prepared using cacao butter, a polyethylene glycol, 
lanolin, fatty-acid triglyceride, a coconut oil, polysorbate, etc. 
[0063] 

[Example] Hereafter, although this invention is explained in full detail in the example, this invention 
is not limited to these examples at all. 
[A synthetic example] 

[0064] Synthetic example 1 transformer-6-acetylamino -3, 4-dihydro - 2 2-dimethyl-7-nitro-4-(2- 
phenethyl amino)-2H-l-benzopyran-3-all [0065] 
[Formula 1 11 



[0066] 6-acetylamino -3, 4-epoxy -3, 4-dihydro-2, and 2-dimethyl-7-nitro-2H-l-benzopyran (500 
mg, 1.80 mmol) Lithium perchlorate (766mg, 7.20 mmol) ** tetrahydrofuran solution (15 mL) At a 
room temperature 2-phenethylamine (904 muL, 7.20 mmol) It is at 65 ** moreover. 9 Time amount 
churning was carried out. Ethyl acetate was added, saturation brine washed the organic phase once 
twice by the saturated ammonium chloride solution, and it dried with sulfuric anhydride magnesium. 
It is a medium-voltage column chromatography about the residue after distilling off a solvent, 
(hexane : ethyl acetate = 1 : one) After refining, it recrystallized with hexane-ethyl acetate and the 
specified substance was obtained as a yellow crystal (yield 61 %). 

[0067] mp. : 172-174 **C1 H-NMR delta (CDC13): 1.17 (s, 3H), 1.48 (s, 3H) and 1.60 (br s, 2H), 
2.28 (s, 3H) and 2.83 (t and J = 7.0 Hz, 2H), 2.85-3.00 (m, 2H) and 3.47 (d, A part of AB, J = 10.3 
Hz, 1H), 3.67 (d, B part of AB, J = 10.3 Hz, 1H), 7.21-7.33 (m, 5H), 7.60 (s, 1H), 8.59 (s, 1H), and 
9.96.(s, 1H) MS (EI) m/z; 400 [M+l] +327 (bp) . [0068] The following compound was obtained by 
the same approach. (Synthetic examples 2-36) 

[0069] Synthetic example 2 transformer-6-acetylamino -3, 4-dihydro - 2 2-dimethyl-7-nitro-4-(3- 
phenylpropylamino)-2H- 1 -benzopyran-3-all [0070] 
[Formula 12] 



[0071] Yield 71 %1 H-NMR delta (CDC13):1.21 (s, 3H), 1.51 (s, 3H) and 1.87 (quint, J = 7.4 Hz, 
2H), 1.94 (br s, 2H) and 2.27 (s, 3H), 2.63-2.73 (m, 4H) and 3.54 (d, A part ofAB, J = 10.3 Hz, 1H), 
3.71 (d, B part of AB, J = 10.3 Hz, 1H), 7.16-7.23 (m, 3H), 7.25-7.27 (m, 2H), 7.63 (s, 1H), 8.68 (s, 
1H), and 10.02.(s, 1H) MS (EI) m/z; 413 [M] +221 (bp) . [0072] Synthetic example 3 transformer-6- 
acetylamino -3, 4-dihydro - 2 2-dimethyl-7-nitro-4-(4-phenyl butylamino)-2H-l-benzopyran-3-all 
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[0073] 

[Formula 13] 




HN 

.OH 



[0074] Yield 50 %1 H-NMR delta (CDC13):1.20 (s, 3H), 1.52 (s 3 3H) and 1.55-1.60 (m, 2H), 1.63- 
1.75 (m, 2H) and 2.25 (s, 3H), 2.40 (br s, 2H) and 2.62 (t and J = 7.4 Hz, 2H), 2.58-2.72 (m, 2H) and 
3.57 (d, A part of AB, J = 10.0 Hz, 1H), 3.70 (d, B partof AB, J = 10.0 Hz, 1H), 7.15-7.18 (m, 3H), 
7.24-7.62 (m, 2H), 7.62 (s, 1H), 8.67 (s, 1H), and 10.00.(s, 1H) MS (EI) m/z; 427 [M] 4-150 (bp) . 
[0075] synthetic example 4 transformer-6-acetylamino -3, 4-dihydro-2, and 2-dimethyl-7-nitro-4- [2- 
(4-hydroxyphenyl) ethylamino]-2H-l-benzopyran-3-oar [0076] 
[Formula 14] 




HN 

[0077] Yield 29 %1 H-NMR delta (CDC13):1.17 (s, 3H), 1.48 (s, 3H) and 2.00 (br s, 3H), 2.29 (s, 
3H) and 2.70-2.85 (m, 3H), 2.86-2.95 (m, 1H) and 3.51 (d, A part of AB, J = 10.3 Hz, 1H), 3.66 (d, 
B part of AB, J = 10.3 Hz, 1H), 6.77 (d, J = 8.4 Hz, 2H) and 7.06 (d and J = 8.4 Hz, 2H), 7.60 (s, 
1H), 8.46 (s, 1H), and 9.95(s, 1H).MS (EI) m/z; 416 [M+l] +308 (bp) . [0078] synthetic example 5 
transformer-6-acetylamino -3, 4-dihydro-2, and 2-dimethyl-7-nitro-4- [2-(4-methoxypheny) 
ethylamino]-2H-l-benzopyran-3-oar [0079] 
[Formula 15] 




AcHN -^^OH 

[0080] Yield 18 %1 H-NMR delta (CDC13):1.18 (s, 3H), 1.49 (s, 3H) and 1.80 (br s, 2H), 2.27 (s, 
3H) and 2.76-3.00 (m, 4H), 3.56 (d, A part of AB, J = 10.5 Hz, 1H), 3.77 (d, B part of AB, J = 10.5 
Hz, 1H), 3.79 (s, 3H) and 6.83 (d and J = 8.6 Hz, 2H), 7.23 (d and J = 8.6 Hz, 2H), 7.61 (s, 1H), 8.55 
(s, 1H), and 9.93 (s, 1H).MS (EI) m/z; 430 [M+l] + (bp) . [0081] synthetic example 6 transformer-6- 
acetylamino -3, 4-dihydro-2, and 2-dimethyl-7-nitro-4- [2-(4-chlorophenyl) ethylamino]-2H-l- 
benzopyran-3-oar [0082] 
[Formula 16] 




A'HN^^A^OH 

[0083] Yield 66 %1 H-NMR delta (CDC13):1.18 (s, 3H), 1.49 (s, 3H) and 1.70 (br s, 2H), 2.28 (s, 
3H) and 2.78 (t and J = 6.8 Hz, 2H), 2.84-2.99 (m, 2H) and 3.50 (d, A part of AB, J = 10.2 Hz, 1H), 
3.68 (dd, B part of AB, J = 10.2 and 1.0 Hz, 1H), 7.17 (d and J= 8.4 Hz, 2H) and 7.27 (d and J = 8.4 
Hz, 2H), 7.61 (s, 1H), 8.59 (s, 1H), and 9.97.(s, 1H) MS (EI) m/z; 434 [M+l] +361 (bp) . [0084] 
synthetic example 7 transformer-6-acetylamino -3, 4-dihydro-2, and 2-dimethyl-7-nitro-4- [2-(4- 
aminophenyl) ethylamino]-2H-l-benzopyran-3-oar [0085] 
[Formula 17] 
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EOT 



[0086] Yield 40 %1 H-NMR delta (CDC13):1.17 (s, 3H), 1.48 (s, 3H) and 1.69 (br s, 4H), 2.28 (s, 
3H) and 2.71 (t and J = 6.8 Hz, 2H), 2.79-2.92 (m, 2H) and 3.48 (d, A part of AB, J = 10.3 Hz, 1H), 
3.67 (dd, B part of AB, J = 10.3 and 1.1 Hz, 1H), 6.63 (d and J = 8.6 Hz, 2H) and 7.02 (d and J = 8.6 
Hz, 2H), 7.60 (s, 1H), 8.58 (s, 1H), and 9.96.(s, 1H) MS (EI) m/z; 415[M+1] +237(bp). [0087] 
synthetic example 8 transformer-6-acetylamino -3, 4-dihydro-2, and 2-dimethyl-7-nitro-4- [2-(4- 
nitrophenyl) ethylamino]-2H-l-benzopyran-3-oar [0088] 
[Formula 18] 




[0089] Yield 19 %mp.: 211-213 **C 1 (decomposition) H-NMR delta (DMSO-d6): 1.15 (s, 3H), 
1.45 (s, 3H), 2.05 (s, 3H), 3.05-3.40 (m, 5H), 4.06 (m 1H), 4.51 (m, 1H), and 6.44 (s, 1H), 7.40 (s, 
1H) and 7.56 (d and J = 8.8 Hz, 2H), 7.90 (s, 1H), 8.20 (d and J = 8.8 Hz, 2H), and 10.14.(s, 1H) MS 
(EI) m/z; 444 [M] +371 (bp) . [0090] The synthetic examples 9-36 [0091] 
[Formula 19] 





R 




-9 


ariflJ 1 o 


XI. 


i 


XT' 




OMb 


^ififlMl 2 


A. 


£-##Jl 3 


XX. 
















XX 



[0092] 

[Formula 20] 
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[Formula 21] 
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[0094] 

[Formula 22] 
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[0095] 

[Formula 23] 



R 



fbdftHo 



W«3 4 



£f£ffj3 6 



[0096] The synthetic example 9 [0097] Red crystal mp. : 176.5-178.0 **C1 H-NMR delta (CDC13): 
1.17 (s, 3H), 1.48 (s, 3H), 2.27 (s, 3H), and 2.86-2.98 (m, 4H), 3.46 (d and J = 10.0 Hz, 1H) and 3.68 
(d and J = 10.0 Hz, 1H), 7.00-7.10 (m, 2H) and 7.17-7.26 (m, 2H), 7.61 (s, 1H), 8.63 (s, 1H), and 
9.98.(s, 1H) MS (EI) m / z; 418[M+1]+, 346, 309, and 179 (bp) . [0098] The synthetic example 10 
[0099] Red crystal mp. : 163.5-165.0 **C1 H-NMR delta (CDC13): 1.18 (s, 3H), 1.49 (s, 3H), 2.27 
(s, 3H), and 2.81-2.99 (m, 4H), 3.49 (d and J = 10.1 Hz, 1H) and 3.68 (d and J = 10.1 Hz, 1H), 6.89- 
6.95 (m, 2H) and 7.02 (d and J = 7.6 Hz, 1H), 7.23-7.26 (m, 1H), 7.61 (s, 1H), 8.58 (s, 1H), and 
9.96.(s, 1H) MS (EI) m/z; 418 [M+l] +344 and 298 (bp) . [0100] The synthetic example 1 1 [0101] 
Orange crystal mp. : 141.0-142.0 **C1 H-NMR delta (CDC13): 1.18 (s, 3H), 1.49 (s, 3H), 2.27 (s, 
3H), and 2.78-2.97 (m, 4H), 3.49 (d and J = 10.1 Hz, 1H) and 3.68 (d and J = 10.1 Hz, 1H), 6.99 (t 
and J= 8.8 Hz, 2H) and 7.19 (dd, J = 2.9, 5.5 Hz, 2H), 7.61 (s, 1H), 8.57 (s, 1H), and 9.97.(s, 1H) MS 
(EI) m/z; 417 [M] +345, 302, and 176 (bp) . [0102] The synthetic example 12 [0103] Yellow crystal 
mp. : 151.0-152.0 **C1 H-NMR delta (CDC13): 1.18 (s, 3H), 1.49 (s, 3H), 2.26 (s, 3H), and 2.77 (t 
and J =6.8 Hz, 2H), 2.87-2.97 (m, 2H) and 3.51 (d and J = 10.1 Hz, 1H), 3.69 (d and J =10.1 Hz, 1H) 
and 6.33 (d and J = 2.2 Hz, 1H), 6.39 (d and J = 2.2 Hz, 2H), 7.60 (s, 1H), 8.55 (s, 1H), and 9.93.(s, 
1H) MS (EI) m/z; 459 [M] +441, 307, 278, and 193 (bp) . [0104] The synthetic example 13 [0105] 
Red amorphous substance 1 H-NMR delta (CDC13): 1.18 (s, 3H), 1.48 (s, 3H), 2.27 (s, 3H), and 
2.78-2.97 (m, 4H), 3.50 (d and J = 10.1 Hz, 1H) and 3.69 (d and J = 10.1 Hz, 1H), 3.79 (s, 3H) and 
6.75-6.83 (m, 3H), 7.21 (t and J = 7.6 Hz, 1H), 7.60 (s, 1H), 8.56 (s, 1H), 9.94.(s, 1H) MS (FAB) 
m/z; 430 [M+l] + (bp) . [0106] The synthetic example 14 [0107] Red crystal mp. : 171.5-172.8 
**C1 H-NMR delta (CDC13): 1.18 (s, 3H), 1.48 (s, 3H), 2.27 (s, 3H), and 2.86-2.98 (m, 4H), 3.48 (d 
and J = 10.4 Hz, 1H) and 3.70 (d and J = 10.4 Hz, 1H), 7.14-7.22 (m, 2H) and 7.26-7.28 (m, 1H), 
7.34 (dd, J = 1.6, 7.6 Hz, 1H), 7.61 (s, 1H), 8.64 (s, 1H), and 9.98.(s, 1H) MS (EI) m/z; +357, 433 
[M+l] 318(bp). [0108] The synthetic example 15 [0109] Yellow amorphous substance 1 H-NMR 
delta (CDC13): 1.18 (s, 3H), 1.49 (s, 3H), 2.28 (s, 3H), and 2.79 (t and J =6.9 Hz, 2H), 2.86-2.98 (m, 
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2H) and 3.50 (d and J = 10.1 Hz, 1H), 3.68 (d and J =10.1 Hz, 1H) and 7.12 (d and J = 8.2 Hz, 2H), 
7.42 (d and J = 8.2 Hz, 2H), 7.61 (s, 1H), 8.60 (s, 1H), and 9.98.(s, 1H) MS (EI) m/z; 481[M+2] 
+479[M]+ and 406 (bp) . [01 10] The synthetic example 16 [01 1 1] Orange crystal mp. : 90.0-91.0 
**C1 H-NMR delta (CDC13): 1.18 (s, 3H), 1.48 (s, 3H), 2.22 (s, 3H), and 2.24 (s, 3H), 2.27 (s, 3H) 
and 2.75-2.78 (m, 2H), 2.88-2.91 (m, 2H) and 3.50 (d, J = 10.1 Hz, 1H), 3.69 (d and J = 10.1 Hz, 
1H) and 6.96 (d and J = 7.7 Hz, 1H), 7.00 (s, 1H) 7.06 (d and J = 7.7 Hz, 1H), 7.60 (s, 1H), 8.61 (s, 
1H), and 9.97.(s, 1H) MS (EI) m/z; 428 [M+l] + 356 (bp) . [01 12] The synthetic example 17 [01 13] 
Brown amorphous substance 1 H-NMR delta (CDC13): 1.16 (s, 3H), 1.48 (s, 3H), 2.29 (s, 3H), and 
2.82 (brs, 1H), 3.25 (dd, J = 2.1, 7.7 Hz, 2H), 3.52 (d and J = 10.3 Hz, 1H) and 3.69 (d and J = 10.3 
Hz, 1H), 7.18-7.35 (m, 10H), 7.61 (s, 1H), 8.61 (s, 1H), and 9.98.(s, 1H) MS (EI) m/z; 475 [M+l] 
+310 and 280 (bp) . [01 14] The synthetic example 18 [01 15] Yellow crystal mp.186.0-188.0 **C1 
H-NMR delta (CDC13): 1.18 (s, 3H), 1.46 (t and J = 7.1 Hz, 3H) and 1.49 (s, 3H), 2.27 (s, 3H) and 
2.78-3.02 (m,4H), 3.55 (d and J = 10.3 Hz, 1H) and 3.76 (d and J =10.3 Hz, 1H), 4.11 (q and J = 7.1 
Hz, 2H) and 6.76-6.82 (m, 3H), 7.61 (s, 1H), 8.53 (s, 1H), and 9.93.(s, 1H) MS (EI) m/z; 473 [M+l] 
+440, 401, and 308 (bp) . [01 16] The synthetic example 19 [01 17] Brown amorphous substance 1 H- 
NMR delta (CDC13): 1.19 (s, 3H), 1.49 (s, 3H), 2.27 (s, 3H), and 2.84-2.95 (m, 4H), 3.51 (d and J = 
10.4 Hz, 1H) and 3.71 (d and J = 10.4 Hz, 1H), 7.18 (dd, J= 2.0, 8.0 Hz, 1H), 7.22 (d and J = 8.0 Hz, 
1H) and 7.36 (d and J = 2.0 Hz, 1H), 7.61 (s, 1H), 8.63 (s, 1H), and 9.99.(s, 1H) MS (EI) m/z; 468 
[M] +396 and 353 (bp) . [0118] The synthetic example 20 [01 19] Red crystal mp. : 156.0-157.0 
**C1 H-NMR delta (CDC13): 1.19 (s, 3H), 1.50 (s, 3H), 2.28 (s, 3H), and 2.93-3.04 (m, 4H), 3.52 (d 
and J = 10.1 Hz, 1H) and 3.71 (d and J = 10.1 Hz, 1H), 6.88 (d and J= 3.3 Hz, 1H) and 6.95 (dd, J = 
3.3, 5.1 Hz, 1H), 7.16 (d and J = 5.1 Hz, 1H), 7.62 (s, 1H), 8.64 (s, 1H), and 9.98.(s, 1H) MS (EI) 
m/z; 405 [M] +332 and 308 (bp) . [0120] The synthetic example 21 [0121] Brown crystal mp. : 
172.0-174.0 **C1 H-NMR delta (CDC13): 1.19 (s, 3H), 1.49 (s, 3H), 2.28 (s, 3H), and 2.84 (t and J 
=6.6 Hz, 2H), 2.90-3.03 (m, 2H) and 3.53 (d and J = 10.1 Hz, 1H), 3.71 (d and J =10.1 Hz, 1H) and 
7.18 (d and J = 5.9 Hz, 2H), 7.62 (s, 1H), 8.49 (d, J = 5.9 Hz, 2H), 8.64 (s, 1H), 9.98.(s, 1H) MS 
(FAB) m/z; 401 [M+l] +171 and 157 (bp) . [0122] The synthetic example 22 [0123] Brown 
amorphous substance 1 H-NMR delta (CDC13): 1.20 (s, 3H), 1.49 (s, 3H), 2.28 (s, 3H), and 2.80- 
2.87 (m, 3H), 2.93-2.96 (m, 1H) and 3.58 (d and J = 10.3 Hz, 1H), 3.75 (d and J = 10.3 Hz, 1H) and 
7.24 (m, 1H), 7.60 (s, 1H) and 7.62 (d and J = 1.5 Hz, 1H), 8.42 (t and J= 1.5 Hz, 2H), 8.67 (s, 1H), 
and 9.96.(s, 1H) MS (EI) m/z; 400 [M] +328 and 280 (bp) . [0124] The synthetic example 23 [0125] 
Orange crystal mp. : 147.0-149.0 **C1 H-NMR delta (CDC13): 1.24 (s, 3H), 1.54 (s, 3H), 2.26 (s, 
3H), and 2.94-3.07 (m, 2H), 3.19-3.21 (m, 2H) and 3.66 (d and J = 10.1 Hz, 1H), 3.76 (d and J = 
10.1 Hz, 1H) and 7.16-7.19 (m, 1H), 7.22 (d and J = 7.7 Hz, 1H) and 7.58 (s, 1H), 7.63-7.68 (m, 
1H), 8.53 (s, 1H), 8.71 (s, 1H), 9.94.(s, 1H) MS (FAB) m/z; 400 [M] +366, 328, and 120 (bp) . 
[0126] The synthetic example 24 [0127] Brown amorphous substance 1 H-NMR (CDC13) delta: 1.14 
(s, 3H) and 1.45 (s, 3H), 2.24 (s, 3H) and 2.91-3.02 (m, 4H), 3.51 (d and J = 10.3 Hz, 1H) and 3.67 
(d and J = 10.3 Hz, 1H), 7.10 (t and J= 7.0 Hz, 1H) and 7.14 (d and J = 2.2 Hz, 1H), 7.20 (J [ t and ] 
= 7.0 Hz, 1H) 7.37 (d and J = 8.1 Hz, 1H), 7.57 (d and J = 8.1 Hz, 1H) and 7.59 (s, 1H), 8.10 (brs, 
1H), 8.43 (s, 1H), 9.82.(s, 1H) MS (FAB) m/z; 437 [M-l] +307, 278, 233, and 194 (bp) . [0128] The 
synthetic example 25 [0129] Brown amorphous substance 1 H-NMR delta (CDC13): 1.18 (s, 3H), 
1.49 (s, 3H), 2.23 (s, 3H), and 2.87 (t and J =6.8 Hz, 2H), 2.94-2.99 (m, 2H) and 3.52 (d and J = 10.1 
Hz, 1H), 3.70 (d and J =10.1 Hz, 1H) and 7.30-7.35 (m, 3H), 7.41-7.45 (m, 2H) and 7.52-7.59 (m, 
4H), 7.60 (s, 1H), 8.61 (s, 1H), and 9.96(s, 1H).MS (EI) m/z; 475 [M] +442 and 401 (bp) . [0130] 
The synthetic example 26 [0131] Red amorphous substance 1 H-NMR delta (CDC13): 1.19 (s, 3H), 
1.49 (s, 3H), 2.26 (s, 3H), and 2.76-2.79 (m, 2H), 2.84-2.90 (m, 1H) and 2.93-2.98 (m, 1H), 3.53 (d 
and J = 10.1 Hz, 1H) and 3.70 (d and J = 10.1 Hz, 1H), 3.86 (s, 3H), 3.88 (s, 3H), and 6.76-6.81 (m, 
3H), 7.60 (s, 1H), 8.54 (s, 1H), and 9.93.(s, 1H) MS (EI) m/z; 460 [M+l] +237 and 165 (bp) . [0132] 
The synthetic example 27 [0133] 58 % Yield Yellow Crystal Mp.225 **C1 H-NMR Delta (DMSO- 
d6): 1.15 (S, 3H), 1.45 (s, 3H), 2.04 (s, 3H), 2.90-3.10 (m, 5H), 3.21 (br s, 1H) and 4.00-4.05 (m, 
1H), 4.47-4.51 (m, 1H) and 5.09 (s, 2H), 5.12 (s, 2H) and 6.75 (dd, J = 8.2 and 1.8 Hz, 1H), 6.97 (d, 
J = 8.2 Hz, 1H) and 7.03 (d and J = 2.0 Hz, 1H), 7.28-7.46 (m, 1 1H), 7.96 (s, 1H), and 10.20.(s, 1H) 
MS (EI) m/z; 61 1 [M] + (bp) . [0134] The synthetic example 28 [0135] 32 % Yield Yellow Crystal 
Mp.227-228 **C1 H-NMR Delta (DMSO-d6) : 1.15 (S, 3H), 1.29 (t and J = 7.0 Hz, 3H) and 1.45 (s, 
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3H), 2.05 (s, 3H) and 2.90-3.10 (m, 4H), 3.25 (br s, 1H) and 3.74 (s, 3H), 3.96 (q and J = 7.0 Hz, 
2H) and 4.00-4.05 (br s, 1H), 4.42 (br s, 1H) and 6.45 (br s, 1H), 6.73 (dd, J = 8.4 and 2.4 Hz, 1H), 
6.85 (d and I = 2.4 Hz, 1H) and 6.86 (d and J = 8.4 Hz, 1H), 7.40 (s, 1H), 7.92 (s, 1H), and 10.16.(s, 
1H) MS (EI) m/z; 473 [M] +233 (bp) . [0136] The synthetic example 29 [0137] 40 % Yield Yellow 
Amorphous Substance 1 H-NMR Delta (CDC13): 1.1 1 (S, 3H), 1.30 (t and J = 7.0 Hz, 3H) and 1.91 
(s, 3H), 2.00 (s, 3H) and 2.45-2.50 (m, 2H), 2.65 (t and J = 7.1 Hz, 2H) and 2.75-2.85 (m, 1H), 3.58 
(dd, A part of AB, I = 9.6 and 5.3 Hz, 1H), 3.65 (d, B part of AB, J = 9.6 Hz, 1H), 3.97 (q and J = 
7.0 Hz, 2H) and 5.43 (d and J = 5.3 Hz, 1H), 6.80 (d and J = 8.8 Hz, 2H) and 7.10 (d and J = 8.8 Hz, 
2H), 7.60 (s, 1H), 8.32 (s, 1H), and 9.95.(s, 1H) MS (EI) m / z;443 [M] +237 (bp) . [0138] The 
synthetic example 30 [0139] 98 % Yield Yellow Crystal Mp.214-216 **CMS (EI) M/Z; 467 [M] 
+308 (Bp) . [0140] The synthetic example 31 [0141] 96 % Yield Orange Crystal Mp.133-134 **C1 
H-NMR (CDC13) delta: 1.18 (s, 3H) and 1.49 (s, 3H), 1.60 (br s, 1H),2.28 (s, 3H), and 2.75-3.00 
(m, 5H), 3.50 (d, A part of AB, J = 10.2 Hz, 1H), 3.69 (dd, B part of AB, J = 10.2 and 1.0 Hz, 1H), 
7.05-7.20 (m, 4H), 7.61 (s, 1H), 8.59 (s, 1H), and 9.97.(s, 1H) MS (EI) m/z; 433 [M] + (bp) . [0142] 
The synthetic example 32 [0143] 82 % Yield Orange Solid 1 H-NMR Delta (CDC13): 1.18 (S, 3H), 
1.48 (s, 3H), 2.27 (s, 3H), and 2.80-3.00 (m, 6H), 3.49 (d, A part of AB, J = 10.1 Hz, 1H), 3.69 (dd, 
B part of AB, J = 10.1 and 1.2 Hz, 1H), 7.40-7.50 (m, 4H), 7.62 (s, 1H), 8.63 (s, 1H), and 9.99.(s, 
1H) MS (EI) m/z; 467 [M] +348 (bp) . [0144] The synthetic example 33 [0145] 84 % Yield Yellow 
Amorphous Substance 1 H-NMR Delta (CDC13): 1.19 (S, 3H), 1.49 (s, 3H) and 1.58 (br s, 1H), 2.27 
(s, 3H) and 2.80-2.98 (m, 3H), 3.08-3.23 (m, 2H) and 3.50 (d, A part of AB, J = 10.3 Hz, 1H), 3.72 
(d, B part of AB, J = 10.3 Hz, 1H), 7.02-7.08 (m, 1H), 7.25-7.28 (m, 2H), 7.61 (s, 1H), 8.68 (s, 1H), 
and 10.00.(s, 1H) MS (EI) m/z; 467 [M] +354 (bp) . [0146] The synthetic example 34 [0147] Yellow 
crystal mp. : 160.0-165.0 **C1 H-NMR delta (CDC13): 1.33 (s, 3H), 1.53 (s, 3H), 2.14 (s, 3H), and 
2.61 (d and J =2.8 Hz, 1H), 3.79 (dd, J = 2.8, 8.8 Hz, 1H), 3.99 (d and J = 8.8 Hz, 1H) and 6.78 (d 
and J = 8.0 Hz, 2H), 6.83 (t and J = 7.6 Hz, 1H) and 7.23 (t, J = 8.0 Hz, 2H), 7.66 (s, 1H), 8.59 (s, 
1H), and 9.79.(s, 1H) MS (EI) m/z; 371 [M] +299 and 257 (bp) . [0148] The synthetic example 35 
[0149] 87 % Yield Yellow Amorphous Substance, Diastereomer 1:1 Mixture 
1 H-NMR delta (CDC13): 1.15 (s, 6H) and 1.29 (d and J = 5.5 Hz, 6H), 1.45 (s, 3H), 1.48 (s and 3 
H), and 2.28 (s, 3H), 2.29 (s, 3H) and 2.58 (br s, 1H), 2.75-2.90 (m, 8H) and 2.95 (br s, 1H), 3.37 (d 
and J = 10.0 Hz, 1H) and 3.50 (d, J = 10.0 Hz, 1H), 3.62 (d and J = 10.1 Hz, 1H) and 3.64 (d and J = 
10.1 Hz, 1H), 7.20-7.38 (m, 10H) and 7.59 (s, 1H), 7.60 (s, 1H), 8.45 (s, 1H), 8.65 (s, 1H), 9.95 (s, 
1H), and 10.00.(s, 1H) MS (EI) m/z; 414 [M+l] +279 (bp) . [0150] The synthetic example 36 [0151] 
27 % Yield Orange Solid, Diastereomer A(More Polar). 1 H-NMR Delta (CDC13): 1.20 (S, 3H), 1.29 
(d and J = 6.5 Hz, 3H) and 1.44 (s, 3H), 1.72 (br s, 2H), 2.26 (s, 3H), and 2.61 (dd, A part of AB, J = 
13.4 and 7.1Hz, 1H), 2.86 (dd, B part of AB, J = 13.4 and 6.5 Hz, 1H), 3.28-3.36 (m, 1H) and 3.34 
(d, A part of AB, J = 9.7 Hz, 1H), 3.63 (dd, B part of AB, J= 9.7 and 1.1 Hz, 1H), 7.14 (d and J = 8.2 
Hz, 2H) and 7.26 (d and J = 8.2 Hz, 2H), 7.60 (s, 1H), 8.84 (s, 1H), and 10.06.(s, 1H) MS (EI) m/z; 
447 [M] + (bp) . [0152] 32 % Yield Yellow Solid, Diastereomer B (Less Polar) 
1 H-NMR delta (CDC13): 1.14 (d and J = 6.0 Hz, 3H), 1.23 (s, 3H), 1.49 (s, 3H), and 1.60 (br s, 2H), 
2.29 (s, 3H) and 2.76 (d and J = 6.8 Hz, 2H), 3.52 (d, A partof AB, J = 10.0 Hz, 1H), 3.51 (dq, J = 
6.8 and 6.0 Hz, 1H), 3.65 (dd, Bpart of AB, J = 10.0 and 1.0 Hz, 1H), 7.25 (s, 4H), 7.56 (s, 1H), 8.54 
(s, 1H), and 9.91.(s, 1H) MS (EI) m/z; 447 [M] + (bp) . [0153] The synthetic examples 37-49 [0154] 
[Formula 24] 
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[0156] The general synthesis method in the synthetic examples 37-49 [0157] 6-isopropyl amide -3, 
4-epoxy -3, 4-dihydro - 2 Two - Dimethyl-7-nitro-2H-l-benzopyran (200 mg, 0.65 mmol) Lithium 
bromide (226mg, 2.6 mmol) Tetrahydrofuran solution (2 mL) An amine (1.31 mmol) is added at a 
room temperature, and it is at 65 **. 4 Time amount churning was carried out. Ethyl acetate was 
added, saturation brine washed the organic phase twice, and it dried with sulfuric anhydride 
magnesium. After distilling off a solvent, the silica gel column chromatography refined residue and 
the specified substance was obtained as a rough object. Then, methanol solution of the specified 
substance (10 the amount of double) The bottom of ice-cooling, 10 % hydrogen chloride-methanol 
solution (2 the amount of double) It adds. 30 It agitated between parts. Diisopropyl ether (100 the 
amount of double) In addition, separation and diisopropyl ether washed the obtained crystal, and the 
hydrochloride of the specified substance was obtained. 1 H-NMR was measured for the obtained 
hydrochloride after the extract in ethyl acetate and a saturation sodium-hydrogencarbonate water 
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solution. 

[0158] The synthetic example 37 [0159] 33 % Yield Yellow Crystal Mp. : 228 **C.(Decomp) MS 
(FAB) M/Z; 414 [M+H] +. [0160] The synthetic example 38 [0161] 30 % Yield Yellow Crystal Mp. 
: 257 **C.(Decomp) 1 H-NMR Delta (CDC13): 1.18 (S, 3H), 1.32 (d and J = 6.8 Hz, 6 H) and 1.49 
(s, 3H), 1.60 (br s, 1H) and 2.65 (quint, J = 6.8 Hz, 1H), 2.80 (br s, 1H) and 2.95-3.05 (m, 4H), 3.50 
(d, A part of AB, J = 10.3 Hz, 1H), 3.68 (d, B part ofAB, J = 10.3 Hz, 1H), 7.44 (d and J = 8.4 Hz, 
2H) and 7.64 (s, 1H), 8.17 (d and J= 8.4 Hz, 2H), 8.74 (s, 1H), 10.18.(s, 1H) MS (FAB) m/z; 473 
[M+H] +. [0162] The synthetic example 39 [0163] 33 % Yield Yellow Crystal Mp. : 244-245 **C. 
(Decomp) 1 H-NMR Delta (CDC13): 1.18 (S, 3H), 1.30 (d and J = 6.8 Hz, 6H) and 1.48 (s, 3H), 1.60 
(br s, 1H) and 2.63 (quint, J = 6.8 Hz, 1H), 2.77 (t and J = 6.8 Hz, 2H) and 2.95-3.00 (m, 3H), 3.50 
(d, A part of AB, J = 10.3 Hz, 1H), 3.68 (d, B part of AB, J = 10.3 Hz, 1H), 3.78 (s, 6H) and 6.32 (d 
and J = 2.4 Hz, 1H), 6.40 (d and J = 2.4 Hz, 2H), 7.62 (s, 1H), 8.71 (s, 1H), 10.14.(s, 1H) MS (FAB) 
m/z; 488 [M+H] +. [0164] The synthetic example 40 [0165] 46 % Yield Yellow Crystal Mp. : 239 
**C.(Decomp) MS (FAB) M/Z; 446 [M+H] +. [0166] The synthetic example 41 [0167] 38 % Yield 
Yellow Crystal Mp. : 249 **C.(Decomp) MS (FAB) M/Z; 496 [M+H] +. [0168] The synthetic 
example 42 [0169] 23 % Yield Yellow Crystal Mp. : 228 **C.(Decomp) MS (FAB) M/Z; 458 
[M+H] +. [0170] The synthetic example 43 [0171] 31 % Yield Yellow Crystal Mp. : 243 **C. 
(Decomp) MS (FAB) M/Z; 446 [M+H] +. [0172] The synthetic example 44 [0173] 26 % Yield 
Yellow Crystal Mp. : 242 **C.(Decomp) 1 H-NMR Delta (CDC13): 1.17 (S, 3H), 1.31 (d and J = 6.9 
Hz, 6H) and 1.48 (s, 3H), 2.00 (br s, 2H) and 2.64 (quint, J = 6.9 Hz, 1H), 2.75-3.00 (m, 4H) and 
3.50 (d, A part of AB, J = 10.0 Hz, 1H), 3.69 (d, B part of AB, J = 10.0 Hz, 1H), 7.01 (t and J = 8.5 
Hz, 2H), 7.15-7.26 (m, 2H), 7.63 (s, 1H), 8.69 (s, 1H), 10.15.(s, 1H) MS (FAB) m/z; 446 [M+H] +. 
[0174] The synthetic example 45 [0175] 9 % Yield Yellow Crystal Mp. : 1 12-116 **C.(Decomp) 
MS (FAB) M/Z; 442 [M+H] +. [0176] The synthetic example 46 [0177] 24 % Yield Yellow Crystal 
Mp. : 250 **C.(Decomp) 1 H-NMR Delta (CDC13): 1.18 (S, 3H), 1.32 (d and J - 7.0 Hz, 6H) and 
1.49 (s, 3H), 1.62 (br s, 2H) and 2.65 (quint, J = 7.0 Hz, 1H), 2.81 (t and J = 6.6 Hz, 2H) and 2.88- 
3.00 (m, 2H), 3.48 (d, A part of AB, J = 10.3 Hz, 1H), 3.66 (d, Bpartof AB, J = 10.3 Hz, 1H), 7.18 (d 
and J = 8.3 Hz, 2H) and 7.26 (d, J = 8.3Hz, 2H), 7.63 (s, 1H), 8.71 (s, 1H), 10.16.(s, 1H) MS (FAB) 
m/z; 462 [M+H] +. [0178] The synthetic example 47 [0179] 35 % Yield Yellow Crystal Mp. : 249 
**C.(Decomp) MS (FAB) M/Z; 462 [M+H] +. [0180] The synthetic example 48 [0181] 16 % Yield 
Yellow Crystal Mp. : 204-208 **C.(Decomp) MS (FAB) M/Z; 443 [M+H] +. [0182] The synthetic 
example 49 [0183] Red amorphous substance 1 H-NMR (CDC13) delta: 1.17 (s, 3H) and 1.32 (d and 
J = 7.0 Hz, 6H), 1.48 (s, 3H), 2.27 (s, 3H), and 2.65 (q and J = 7.0 Hz, 1H), 2.86-2.98 (m, 4H) and 
3.46 (d and J =10.0 Hz, 1H), 3.68 (d and J = 10.0 Hz, 1H) and 7.22-7.32 (m, 5H), 7.61 (s, 1H), 8.63 
(s, 1H), and 9.98.(s, 1H) MS (EI) m/z; 420 [M+l] +344 and 179 (bp) . [0184] The synthetic 
examples 50-75 [0185] 
[Formula 26] 
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[0190] The general synthesis method in the synthetic examples 50-75 [0191] 6-cyclo propyl amide - 
3, 4-epoxy -3, 4-dihydro - 2 Two - Dimethyl-7-nitro-2H-l-benzopyran (200 mg, 0.66 mmol) Lithium 
bromide (226mg, 2.6 mmol) Tetrahydrofuran solution (2 mL) At a room temperature, it is an amine 
(1 .31 mmol). It is at 65 ** moreover. 4 Time amount churning was carried out. Ethyl acetate was 
added, saturation brine washed the organic layer twice, and it dried with sulfuric anhydride 
magnesium. After distilling off a solvent, the silica gel column chromatography refined residue and 
the specified substance was obtained. 

[0192] The synthetic example 50 [0193] Yield 30%H-NMR [ 1 ] delta (CDC13): 0.96-0.98 (m, 2H), 
1.10-1.78 (m, 5H)and 1.48 (s, 3H), 1.63-1.66 (m, 1H) and 2.93-3.01 (m, 4H), 3.52 (d and J =10.1 
Hz, 1H) and 6.68 (d and J=10.1 Hz, 1H), 7.40-7.42 (m, 2H) and 7.63 (s, 1H), 8.14-8.17 (m, 2H), 
8.66 (s, 1H), and 10.29.(bs, 1H) MS (EI) m/z; 334 (bp) and 471 [M] +. [0194] The synthetic example 
51 [0195] Yield 38%H-NMR [ 1 ] delta (CDC13): 0.92-0.95 (m, 2H), 1.09-1.13 (m, 2H) and 1.19 (s, 
3H), 1.50 (s, 3H)and 1.63-1.64 (m, 1H), 1.80-1.84 (m, 2H) and 2.58-2.68 (m, 4H), 3.56 (d and J 
=10.1 Hz, 1H) and 3.71 (dd, J = 0.9, 10.1 Hz, 1H), 7.14-7.27 (m, 5H), 7.61 (s, 1H), 8.72 (d and J 
=0.9 Hz, 1H), and 10.30.(bs, 1H) MS (EI) m/z; 300 (bp) and 439 [M] +. [0196] The synthetic 
example 52 [0197] Yield 71%H-NMR [ 1 ] delta (CDC13): 0.94-0.96 (m, 2H), 1.10-1.17 (m, 5H) and 
1.47 (s, 3H), 1.63-1.66 (m, 1H) and 2.81-2.94 (m, 4H), 3.50 (d and J =10.1 Hz, 1H) and 3.70 (d and 
J=10.1 Hz, 1H), 6.96-7.22 (m, 4H), 7.60 (s, 1H), 8.64 (s, 1H), and 10.25.(bs, 1H) MS (EI) m/z; 303 
(bp) and 443 [M] +. [0198] The synthetic example 53 [0199] Yield 47%H-NMR [ 1 ] delta (CDC13): 
0.93-0.96 (m, 2H), 1.10-1.17 (m, 5H) and 1.48 (s, 3H), 1.63-1.65 (m, 1H) and 2.72-2.89 (m, 4H), 
3.50 (d and J =10.1 Hz, 1H) and 3.67 (dd, J = 0.7, 10.1 Hz, 1H), 3.77 (s, 3H) and 6.80-6.82 (m, 2H), 
7.10-7.13 (m, 2H), 7.60 (s, 1H), 8.63 (s, 1H), 10.25.(bs, 1H) MS (FAB) m/z; 121 456 [M+l] +. 
[0200] The synthetic example 54 [0201] Yield 54%H-NMR [ 1 ] delta (CDC13): 0.95-0.97 (m, 2H), 

1.10- 1.17 (m, 2H) and 1.26 (s, 3H), 1.48 (s, 3H) and 1.63-1.67 (m, 1H), 2.76-2.94 (m, 4H) and 3.50 
(d and J =10.2 Hz, 1H), 3.67 (dd, J= 1.0, 10.2 Hz, 1H), 6.94-6.99 (m, 2H) and 7.15-7.26 (m, 2H), 
7.61 (s, 1H), 8.61 (d and J =1.0 Hz, 1H), and 10.26.(bs, 1H) MS (EI) m/z; 260 (bp) and 443 [M] +. 
[0202] The synthetic example 55 [0203] Yield 53%H-NMR [ 1 ] delta (CDC13): 0.94-0.97 (m, 2H), 

1.11- 1.17 (m, 5H) and 1.48 (s, 3H), 1.63-1.65 (m, 1H) and 2.79-2.94 (m, 4H), 3.49 (d and J =10.3 
Hz, 1H) and 3.67 (dd, J = 0.9, 10.3 Hz, 1H), 6.90-7.01 (m, 3H) and 7.23-7.26 (m, 1H), 7.62 (s, 1H), 
8.63 (d and J =0.9 Hz, 1H), and 10.27.(bs, 1H) MS (EI) m/z; 301 (bp), 443[M]+. [0204] The 
synthetic example 56 [0205] Yield 58%H-NMR [ 1 ] delta (CDC13): 0.87-0.90 (m, 2H), 1.11-1.14 
(m, 2H) and 1.17 (s, 3H), 1.48 (s, 3H) and 1.63-1.67 (m, 1H), 2.77-2.81 (m, 2H) and 2.89-2.93 (m, 
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2H), 3.48 (d and J =10.3 Hz, 1H) and 3.65 (d and J =10.3 Hz, 1H), 7.16-7.26 (m, 4H), 7.62 (s, 1H), 
8.65 (s, 1H), and 10.28.(bs, 1H) MS (EI) m/z; 305 (bp) and 460 [M] +. [0206] The synthetic example 
57 [0207] Yield 56%H-NMR [ 1 ] delta (CDC13): 0.92-0.95 (m, 2H), 1.09-1.18 (m, 5H) and 1.49 (s, 
3H), 1.62-1.65 (m, 1H) and 2.73-2.92 (m, 4H), 3.51 (d, J = 10.2Hz, 1H) and 3.67 (d and J=10.2 Hz, 
1H), 3.77 (s, 6H), 6.31 (s, 3H), and 6.37 (s, 2H), 7.61 (s, 1H), 8.64 (s, 1H), and 10.26.(bs, 1H) MS 
(EI) m/z; 470 (bp) and 486 [M] +. [0208] The synthetic example 58 [0209] Yield 52%1 H-NMR 
(CDC13) delta: 0.92-0.97 (m, 2H) and 1.10-1.16 (m, 2H), 1.20 (s, 3H), 1.51 (s, 3H), and 1.63-1.68 
(m, 1H), 3.64 (d and J =10.1 Hz, 1H) and 3.77-3.84 (m, 3H), 7.25-7.39 (m, 5H), 7.67 (s, 1H), 8.88 
(s, 1H), and 10.34.(bs, 1H) MS (EI) m/z; 339 (bp) and 41 1 [M] +. [0210] The synthetic example 59 
[021 1] Yield 57%H-NMR [ 1 ] delta (CDC13): 0.93-0.96 (m, 2H), 1.11-1.17 (m, 5H) and 1.47 (s, 
3H), 1.63-1.65 (m, 1H) and 2.68-2.71 (m, 2H), 2.85-2.88 (m, 2H) and 3.46 (d, J= 10.1Hz, 1H), 3.64 
(d and J =10.1 Hz, 1H) and 6.62-6.64 (m, 2H), 6.70-7.02 (m, 2H), 7.61 (s, 1H), 8.64 (s, 1H), and 
10.26.(bs, 1H) MS (EI) m/z; 333 (bp) and 439 [M] +. [0212] The synthetic example 60 [0213] Yield 
42%H-NMR [ 1 ] delta (CDC13): 0.94-0.97 (m, 2H), 1.12-1.17 (m, 5H) and 1.49 (s, 3H), 1.63-1.67 
(m, 1H) and 2.77-2.94 (m, 4H), 3.49 (d and J =10.3 Hz, 1H) and 3.67 (dd, J = 0.9, 10.3 Hz, 1H), 
7.10-7.22 (m, 4H), 7.62 (s, 1H), 8.63 (d and J =0.9 Hz, 1H), and 10.27.(bs, 1H) MS (EI) m/z; 334 
(bp) and 460 [M] +. [0214] The synthetic example 61 [0215] Yield 61%H-NMR [ 1 ] delta (CDC13): 
0.94-0.97 (m, 2H), 1.10-1.18 (m, 5H) and 1.48 (s, 3H), 1.63-1.66 (m, 1H) and 2.85-2.96 (m, 4H), 
3.53 (d and J =10.1 Hz, 1H) and 3.71 (d and J=10.1 Hz, 1H), 7.28-7.46 (m, 4H), 7.60 (s, 1H), 8.66 
(s, 1H), and 10.26.(bs, 1H) MS (EI) m/z; 259 (bp) and 494 [M] +. [0216] The synthetic example 62 
[0217] Red amorphous substance 1 H-NMR delta (CDC13): 0.94-0.97 (m, 2H), 1.12-1.15 (m, 2H) 
and 1.16 (s, 3H), 1.47 (s, 3H) and 1.61-1.67 (m, 1H), 2.79-2.96 (m, 4H) and 3.45 (d and J = 9.9 Hz, 
1H), 3.64 (d and J = 9.9 Hz, 1H) and 7.22-7.32 (m, 5H), 7.61 (s, 1H), 8.62 (s, 1H), and 10.26 MS (s, 
1H) (EI) m/z; 418 [M+l] +346, 309, and 179 (bp) . [0218] The synthetic example 63 [0219] Red 
crystal mp. : 169.0-170.0 **C1 H-NMR delta (CDC13): 1.17 (s, 3H), 1.37 (s, 9H), 1.47 (s, 3H), and 
2.81-2.85 (m, 2H), 2.93-2.97 (m, 2H) and 3.47 (d and J = 10.1 Hz, 1H), 3.67 (d and J = 10.1 Hz, 1H) 
and 7.19-7.32 (m, 5H), 7.63 (s, 1H), 8.74 (s, 1H), and 10.44.(s, 1H) MS (EI) m/z; 441 [M+l] +322 
and 268 (bp) . [0220] The synthetic example 64 [0221] Red crystal mp. : 176.5-178.0 **C1 H-NMR 
delta (CDC13): 1.18 (s, 3H), 1.54 (s, 3H) and 3.05-3.16 (m, 3H), 3.26-3.30 (m, 1H) and 4.06 (d and J 
= 8.6 Hz, 1H), 4.58 (d and J = 8.6 Hz, 1H) and 7.15-7.26 (m, 5H), 7.73 (s, 1H), 8.65 (s, 1H), and 
10.66.(s, 1H) MS (EI) m/z; 453 [M] + (bp) . [0222] The synthetic example 65 [0223] Red 
amorphous substance 1 H-NMR delta (CDC13): 1.02 (t and J = 6.8 Hz, 3H), 1.24 (s, 3H), 1.52 (s, 
3H), and 1.83 (s, 3H), 2.68-2.96 (m, 4H) and 3.33 (q and J = 6.8 Hz, 1H), 3.63 (d and J =10.1 Hz, 
1H) and 3.74 (d and J = 10.1 Hz, 1H), 3.77-3.90 (m, 1H), 7.19-7.39.(m, 7H) MS (FAB) m/z; 428 
[M] + (bp), 268, 105. [0224] The synthetic example 66 [0225] Red amorphous substance 1 H-NMR 
(CDC13) delta: 1.15 (s, 3H) and 1.33 (t and J = 7.1 Hz, 3H), 1.46 (s, 3H) and 2.82-2.86 (m, 3H), 
2.91-2.96 (m, 1H) and 3.08-3.13 (m, 2H), 3.59 (d and J = 10.1 Hz, 1H) and 3.65 (d and J = 10.1 Hz, 
1H), 6.58 (s, 1H) and 7.22-7.26 (m, 3H), 7.31-7.34 (m, 2H), 7.53 (brs, 1H), 7.60 (s, 1H), and MS 
(EI) m/z; 385 [M] +314, 266, and 223 (bp) . [0226] The synthetic example 67 [0227] Yellow oily 
matter 1 H-NMR delta (CDC13): 1.18 (s, 3H), 1.48 (s, 3H) and 2.75-3.00 (m, 6H), 3.52 (d, A part of 
AB, J = 9.9 Hz, 1H), 3.70 (d, B part of AB, J = 9.9 Hz, 1H), 7.18-7.35 (m, 5H), 7.62 (s, 1H), 8.45 (s, 
1H), 8.66 (s, 1H), and 9.98.(s, 1H) MS (EI) m/z; 385[M] +313(bp). [0228] The synthetic example 68 
[0229] (+) -(3R*, 4R*)-6-acetamido -3, 4-epoxy -3, 4-dihydro - 2 Two - Dimethyl-7-nitro-2H-l- 
benzopyran (99% ee above) to induction yellow amorphous substance [alpha] [ 26D+104.6 [(c 0.64, 
EtOH)0230] ] The synthetic example 69 [0231] (+) -(3R*, 4R*)-6-acetamido -3, 4-epoxy -3, 4- 
dihydro - 2 Two - From dimethyl-7-nitro-2H-l-benzopyran (99% ee above) to an induction yellow 
crystal (HC1 salt) : [ mp. ] 246-247 **C. (decomp) (HC1 salt) : [alpha] D26-71.8 [(c 0.38, EtOH) 
0232] The synthetic example 70 [0233] (+) -(3R*, 4R*)-3, the 4-epoxy-6-cyclo propyl amide -3, 4- 
dihydro - 2 Two - From dimethyl-7-nitro-2H-l-benzopyran (99% ee above) to an induction (HC1 
salt):yellow crystal () [ HC1 ] [ ] salt: mp.241-246 **C. (decomp) (HC1 salt) : [alpha] 26D-92.1 [(c 
0.45, EtOH)0234] The synthetic example 71 [0235] (+) -(3R*, 4R*)-3, 4-epoxy -3, 4-dihydro - 2 and 
2-dimethyl -7 - From nitro-6-trifluoroacetamide-2H-l-benzopyran (99% ee above) to an induction 
(HC1 salt):yellow crystal () [ HC1 ] [ ] salt: mp.243 **C. (decomp) [alpha] 26D-54.8 [(c 0.5, EtOH) 
0236] Synthetic example 72(+)-(3R*, 4R*)-6-acetamido -3, 4-epoxy -3, 4-dihydro - 2 Two - 
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Dimethyl-7-nitro-2H-l-benzopyran (99% ee above) to induction red amorphous substance [alpha] 
26D-64.3 [(c 1.03, EtOH)0237] The synthetic example 73 [0238] (-) -(3R*, 4R*)-6-acetamido -3, 4- 
epoxy -3, 4-dihydro - 2 Two - Dimethyl-7-nitro-2H-l-benzopyran (99% ee above) to induction red 
amorphous substance [alpha] [ 26D+61.2 [(c 0.98, EtOH)0239] ] The synthetic example 74 [0240] 
(+) -(3R*, 4R*)-6-acetamido -3, 4-epoxy -3, 4-dihydro - 2 Two - Dimethyl-7-nitro-2H-l-benzopyran 
(99% ee above) to induction red amorphous substance [alpha] [ 26D-64.6 [(c 1.00, EtOH)0241] ] 
The synthetic example 75 [0242] (-) -(3R*, 4R*)-6-acetamido -3, 4-epoxy -3, 4-dihydro - 2 Two - 
Dimethyl-7-nitro-2H-l-benzopyran (99% ee above) to induction red amorphous substance [alpha] 
[ 26D+60.8 [(c 0.93, EtOH)0243] ] synthetic example 76 (+) - (3R*, 4R*) -3, the 4-epoxy-6- 
isopropyl amide -3, 4-dihydro-2, and 2-dimethyl-7-nitro-2H-l-benzopyran (1.0 g, 3.59 mmol) 
Lithium bromide (1.24 g, 14.36 mmol) Acetonitrile solution (10 mL) At a room temperature 4-fluoro 
phenethylamine which is equivalent to a substituent the 4th place, respectively (1 .88 mL, 14.4 mmol) 
It adds. With 65 ** 2 Time amount churning was carried out. Ethyl acetate was added, a saturation 
sodium-hydrogencarbonate solution and saturation brine washed the organic phase, and it dried with 
sulfuric anhydride magnesium. After distilling off a solvent, the silica gel column chromatography 
refined residue and the 4th place of an amine substitution product was obtained. Then, ethanol 
solution of 4 place amine substitution product (10 the amount of double) It is concentrated 
hydrochloric acid at a room temperature. (6 equivalent) It adds. 90 **C 1 Japan-Canada heat reflux 
was carried out. A saturation sodium-hydrogencarbonate solution is added and they are an extract 
and an organic phase with saturation brine at ethyl acetate 1 Time washing was carried out and it 
dried with sulfuric anhydride magnesium. A solvent is distilled off and the 4th place of 6 place 
deamidation object of an amine substitution product is gained. **. Then, dimethyl formamide 
solution of 6 place deamidation object (20 the amount of double) At a room temperature 4 
Convention hydrogen chloride-dioxane solution (1.4 equivalent) It is 10 moreover. It agitated 
between parts. Acid chloride corresponding to a substituent the 6th place (1.5 equivalent) It is 
dropped. 1 It time-amount-agitates, continues and is a methanol (1 mL). It is a pan moreover. 10 It 
agitated between parts. Water was added, ethyl acetate washed the extract and the organic phase with 
a saturation sodium-hydrogencarbonate solution and saturation brine, and it dried with sulfuric 
anhydride magnesium. After distilling off a solvent, the silica gel column chromatography refined 
residue and the specified substance was obtained. Then, methanol solution of the specified substance 
(10 the amount of double) The bottom of ice-cooling, 10 % hydrogen chloride-methanol solution (2 
the amount of double) It adds. 30 It agitated between parts. Diisopropyl ether (100 the amount of 
double) In addition, separation and diisopropyl ether washed the obtained crystal, and the 
hydrochloride of the specified substance was obtained. 

[0244] Yellow crystal mp. : 244-245 **C. (decomp) [alpha] 26D-67.3 [(c 0.4, EtOH)0245] [The 
example of pharmaceutical preparation] 

[0246] An example of pharmaceutical preparation 1 tablet this invention compound lOg milk Sugar 
260g microcrystal cellulose 600g corn starch 350g hydroxypropylcellulose 100 gCMC-calcium 150g 
magnesium stearate 30g ** Amount After mixing the l,500g above-mentioned component with a 
conventional method, sugar-coated tablet 10,000 lock which contains a lmg active ingredient in 1 
lock is manufactured. 

[0247] Example of pharmaceutical preparation 2 capsule this invention compound lOg milk Sugar 
440g microcrystal cellulose l,000g magnesium stearate 50g ** Amount After mixing the l,500g 
above-mentioned component with a conventional method, a gelatine capsule is filled up, and capsule 
10,000 capsule which contains a lmg active ingredient in 1 capsule is manufactured. 
[0248] An example of pharmaceutical preparation 3 elastic-capsule this invention compound 
10gPEG(s)400 479g saturated fatty acid triglyceride l,500g mentha oil The lg polysorbate 80 
(Polysorbate) lOg ** Amount After mixing the 2,000g above-mentioned component, a No. 3 ** 
gelatine capsule is filled up with a conventional method, and elastic capsule 10,000 capsule which 
contains a lmg active ingredient in 1 capsule is manufactured. 

[0249] Example of pharmaceutical preparation 4 ointment this invention compound 1 .0g liquid 
paraffin lO.Og cetanol 20.0g white vaseline 68.4g ethylparaben O.lgl-menthol 0.5g ** Amount The 
lOO.Og above-mentioned component is mixed with a conventional method, and it considers as 
ointment 1%. 
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[0250] Example of pharmaceutical preparation 5 suppositories this invention compound 
IgWITTEPPUZORUHlS* 478gWITTEPPUZORUW35* 520g BORISORU bait 80 (Polysorbate) 
Ig ** Amount l,000g "brand-name WITTEPPUZORU =Witepsol of* triglyceride system 
compound 1 ' 

1,000 lg suppositories which carry out melting mixing of the above-mentioned component with a 
conventional method, flow into a suppositories container, carry out cooling solidification, and 
contain a Img active ingredient are manufactured. 

[0251] Example of pharmaceutical preparation 6 injections this invention compound lmg distilled 
water for injection It dissolves and uses at the time of the object for 5mL. 

[0252] [Example of a pharmacological test] The heart was extracted and the left artium or papillary 
muscles of right ventricle was separated from the effect test-method guinea pig exerted on the 
refractory period in a left-artium muscle and papillary muscles of right ventricle in the Krebs- 
Henseleit solution which carried out aeration of C02 95%02+5%. The sample was stimulated using 
electrostimulator with the threshold 1.5 times the electrical potential difference of reacted to 1Hz and 
a stimulus (a fundamental stimulus; SI), and recorded the contraction then generated on the thermal 
stylus recorder through FD pickup and distorted pressure amplifier. The refractory period was 
defined as smallest spacing between S 1 which measurable contraction produces as a result, and a 
special stimulus (S2). spacing of SI and S2 — a left-artium muscle sample — from 150 m seconds — 
starting — 100 m seconds ****** — 10 — every m seconds and after that — 5 — it is shortened until it 
continues till a refractory period by a unit of m second — making — a papillary-muscles-of-right- 
ventricle sample — from 300 m seconds — starting — 10 ~ you made it shortened until it continued 
till a refractory period by a unit of m second In addition, S2 was set up the twice of a threshold 
reacted to a stimulus. Experiment temperature was made into 36**1 degree C. in addition, a solvent - 
- a left-artium muscle and papillary muscles of right ventricle — it influenced at neither of the 
refractory periods. After measuring the fundamental value before adding a compound, the refractory 
period was measured, after adding cumulatively and carrying out the incubation of the compound for 
each concentration 15 minutes. 

[0253] The compound concerning result this invention showed the powerful refractory period 
extension operation to the atrium. 



[0254] 
Table 1 
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[0255] 

[Effect of the Invention] this invention compound shows a refractory period extension operation, and 
is useful to the improvement of arrhythmia. Therefore, this invention can offer a useful 
antiarrhythmic. 



[Translation done.] 
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7. l-7f-yU-n-'<>-f-;UT5 7. 1 . 1 , 2- MJ 7- f-fU-n- 
7°o tryl-7* 5 7 . 1 , 2, 2- h V 7 fA-n-7o tTyUT* 5 7 
XtX3,3-^7 ^yP-n-7>yU7* 5 7^*<#{f htl& . *? 
£L<(±. 7^7**7. xf-yU7*$7. n-Tntyl/T* 
5 7. i-7-obVPT5 S2LT/n-7+)UT 5 7j&«£»f £>ft 

[0016] ^.jT^WSylk LTti. ^'7f- 
;PT5 7. y'Xf;l,7Sy. i'-n-Tn e/l/7* 5 7 . 
i-7*of;UT5 7. y-c-7D^75/, >-'-n-7f-;U 
7*5 7. y-i-7>/P7*5 7. x-s-7f^7S/. v-'-t 
-7f-;PT5 7. ^'-c-yf-ypr5 7. ^-1-^.V^T 
5 7 . i/-2-^y+)VT 5 7 . ^-3-^^f-^T 5 7. V 
-i-^>-^-;ur$ 7. >-'-^7l-^Vf-;UrS7. >-'-t-^ 
>f-;l^T5 7. y-c-^yf;k7iy. x-1-^.^f i^/UT 
5 7. y-2^y^7i7 v ^-3-^^X5 7. : J 
is)VT 5 7. >Ml-7 ^-)V-n-^.>^)V) T 5 

7. y-d.u-hWf^hi-ToewTiy, ^-(i, 

2, 2- MJ 7 ^l-n-7-D t/P) T 5 7 . jy-(3, 3-i^'7 f-;P 
-n-rf-^)TS7. ^fyKxf;W7*y, 7^-;Kn- 
7ot/W7Sy, ^f;Ki-7Dt/W7S/. 7f-;k 
(c-7DW7$y. 7^;Kn-yf-^)T5 7. 7^ 
(i-7f;W757. ^f;Ks-7f;W7$y, 7^-;Kt 
-y^)T5 7. 7f-/Kc-7>/P>7*5 7. xf-;Kn- 
Tahr;WT5 7. lf/Ki-7otyH7Sy> xf;k 
(c-7-o tf;y) T 5 7 . Xf-;Kn-7f-/P) 7* 5 7 . x^-;U 
(i-yf-;P)r5 7. xf-;Ks-y 7 t -/P)T5 7. x^-;Kt 
-yf-;WrS7. xf-;Kc-7'f-^)T5 7. n-7o» 
(i-7*u t/P) T 5 7 . n-7*n bVP (c-7nt;K T 5 7 . 
n-7*D tfyp (n-y^P) 7*5 7. n-7"U \£Ml-7+M T 
5 7 . n-7ne;Ks-7f;H 7*5 7. n-rn 
f-;P)T5 7. n-7*ae;Kc-7f-7U)T5 7. i-7'of 
yKc-ro WW T5 7. i-7n tVKn-yf-;U) T 5 7 . 
i-rne/Ki-yf-z^r 5 7. i-7nt/Ks-7f/W7 
5 7. i-TDf;Kt-7f-;P)T5 7. i-7ut/Kc-7 
f/W7$y. c-7*atr/Kn-7^y)7*5 7. c-rDtf 
;Ki-yf-/WT57. c-7ot;Ks-7f;W7$7. c- 
7nt/Kt-7f;W7 5 7. c-7*otTyKc-7'f-;P-)T5 
7. n-yf-;Ki-y"f-;W)T5 7, n-yf-yKs-rf-yW T* 
5 7. n-7f;Kt-7fyW75 7, n-yf-zKc-y^-yP) 
T5 7. i-y^Ks-7^)T5 7. i-yf-yKt-y^- 
yW)T5 7. i-7>yMc-:/^y|,)7*5 7. s-y^-yKt-y 
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fvW T 5 J . a-y^Mc-y^/P) T 5 y &tA.-y?-yU 
(c-y^yWr$yt£##ff£>*i&. SILOl l J* + 

ypysy, >/'if;i,7iy, >-*-n-yoeyiyr$y, 
i-ro tryur s y &x/iS-n-7m,T 5 y tfmi hit 

[0017] C,. 6 TlV*)V1))V#—)VT 5 Smt IX 
*1-/l>/7/U#—/l,T$.J. x^-yk#yl^1fxyuy$ 
y. n-yntVl^yl^-Kx./py i-7ob^^,K- 
;pt* 5 y . n-r^-n^/Mf - zur s y . i-y^/i^/va? 

;^;^-^7Sy, 3-^>-f-;^^-K^rsy. i- 
$y. t-^yf-^^/u.-jf-^rsy, l-^v-^^d? 

/^/hf^rsy, xf-;^;^-^rsy. n-/n 
tryMryi^x/py $ y s i-/Dt;W;p^r 5 y&. 

[00181 Ci- 6 ryMf/PxyMsxywr 5 smt Lx 
ti, y^-;^;^n;prsy. xf-yuxyi^frxypr $ 
y. n-robVWX^x;P7*$y. i-yotryl^yP*x 
5 y . n-yf-yPXyl^x/py 5 y , i-y^-ykXyW* 
xypysy. s-7f/«;l/*-/l/7$/. t-yf-yPXyP 

*^rsy, i-^yf;px;p*^rsy. 2-^yf- 

ykxyl^fcxyl/ysy. S^Of-zk^Aofcx/ur S y „ i- 
'O-^-zPy.zi^xy^y 5 y , ^^.y^vxivax—jVT 
$y. t-^yf^x/^-^7S/, l-^v-zi^zP* 
-;pt 5 y s is)V?.iV-fc—)VT s y RU3-^* 

frx/ux^Tssmmfbti*. #a L<ti. y^- 

7l^X;U^-;UTS y. xf-;U.X7U*x^y 5 y „ n-yo 
\Z)V*A>-fc—)VT 5 y „ i-7o \Z)VX)Vi£—)VT S y& 
tfn-y^-ZPy.zk*xyUy Sy*^lf^4 . 

[00 19] c^er^dryprsy^^x^^L-c 
{i, yf-ziyr$y#7M<xyK x.^-ji,t s y #zm<x 

Zk n-robVUTSy^;^x/P % i-7D^7S y# 
n-/f^7Sy*yP^. i-/f;P7Sy 
#ZP;tfx;k s-7'f-;PTSy^/^x;P s t-yf-zPTS 

zPT$y#zlo-Kxyk 3-^>^T$y#/P;tfx/K i- 
^yf-zPT S y^zklfxy^ ^.^yf-^r S y#;M? 
— zk t-^.y^/ursy^/u.-K— i-^^/pt s y 

ivT$;iin>x-iv$ifimwt>tiz>. »£L<«i. y^- 

zPrsy^zk-Kx/k x.^-A,T$S$Jl>#-JU. n-7n 
t7U7* S y #zP#xyk i -y u f/PT 5 y #zk-tfxyk5. 

t^n-rf-^r s y #zk-tfxzt^w . 

[0020] yCj.sT/^/PTS S#A*lt=WXb LX 
-Zk y-n-7D^7*y*/Kfi;k y-i-7Dt/k 



rsy^;w^-/u. ^'-c-rnjtr/urs y#zu#x/k 

^'-n-yf-^T 5 y #ZU#xyk j^-i-y^/Pr s y ^ 
Zk y-s-7f^7$y«/kf-^, ^-t-y-f-yP-T 
Sy^zkKxzk v-'-c-yf-;PT5y*^^;U % J/-1- 
^V^tVT $y#ZktfxyK i?-2-^V1-)l>Tz.;t])i> 
tfxzk y-3-^yf^7Sy*/^-/K vM-^y^- 

Zk ^-t-^>f-;UT5y*;P^x;W s ij^-^y^y 
^7 $ S -JURIS ¥-3-^* i/)VT $ y 

;jj)Vft-)V^ ^'xf-zursy^/^-ifxyp. i;-n-yn 
hT/PT $ y ^/P^x/p s i/-\-?n\Z)VT 5 y^/p^ 
/K y-c-7u f;Pr $ y ij /^Wy-n- 7"f-;UT 

[0021] q- 6 T7Wf^7Pjjfryi«fc LT(i. yf- 

#-;uwmfe>tih. ffiKlt y^/M^-K-zk 
xf-y^/PrffxyU, n-7'Dh*z^;P**x;p, i-yoh°;P 
^;l^.-Kx;Pat/n-y^-^yP^x^<^ff^ii^. 
[0022] Cj-BT/Pn^f^/l^-Kxy^i: LT(i. y 
h^v-^;P^x;K xh^f£y^;l^,-tfx;U, n-7*D^df^ 
^;^x/p v i-^*a^v^r^ifx;P s n-yh-^fi^^^ 
#x/k i-yh^^;U--Jfx;K s-yh^r^^/P^x 
t-yhdf^;^x;U s l-^O-^VttzstDVX— 

3f i/f))VX—)V^ 2-^^r v^^^ >-^/W^x;^ 

S.tX3-^.4f iy;P?r^f v-*;U/Kx/^*<^»f ^it^, . ft £ 
L<{2, y hdr^^xyU, x b*isX>JU#—/U^ n- 
Wy^i/k i-yo.-Kdf^^z^x;U x n -y 
h#v-^^^x/K i-T h^fv-^y^-Kx^^ s-yh^fv- 

[0023] C 1 . 6 TJ^JUXf^—/Umt LTIi. y ^ 

[ 0 0 2 4 ] T U -)V*l)VX—)V&h LTtS. \y>/^ 
/l', Mf;Ky/>(/K P-t-y^-yp^yy^yp, p-^ 
h^f^yy^yK P-?D/Ky/^K p-zho^y 

(i, 'syy^fyp, p-xbD'oy^ypatXp-^ry^y 

[002 5] C3-6>"7uTtV*)VmtLXte. y?o7 
of;P, v^Dyf-yU, ^-y-o^yf-yi/, y^nMy 



£>.i?£L<«i, y?o7'Dt/K ^a^/URt/i^ 
[00 26] *»|Jifcffl^fc*i4#4U*fc£*fc LT 

[00273 ( i ) r> Rim &mz* nrnx-fo o . r* 

[00283 ( 2 ) r 9 wfcmmTxit- h amx-h s ± 
ib ( i ) &m<7)^yyv5ymmftxiz*cr>mmimz$ ! f 

[0029] ( 3 ) X#C=OT'£> 0 , R 6 at^R 7 *^tC* 
#M^T'S>^JilB ( 2 ) IBK^^Ve^f^tiOKi 

[0030] ( 4 ) >mX'$> *) . Yli#£-£ 

•T. m#0T-$>9. n*<lXJ±2T-*l»T'$)S±IS 

[003 1] ( 5 ) R 8 *>\ T/Mf/WtT* 0 s R 9 **- h 
vmX'&O. n*t2T'S>-?»±IB (4 ) Ett<0*C>'V-e? 

[0032] OTfc. *»Wtcffl^4 ; b 
fee^R&flte^-;**. *&Htt£ft.&(ct!IIB3ii&(><0 
T'li&vv r Me j r E tj(ix 

•f-^SSr , r p r j { i/o tVPSSr N r b u j \$7+)V 
r Ac j «7-tf;H (C0CH 3 ) r_j t;t g 

[0033] 
[ft3] 



!(6) 001-151767 (P2001-67 



R 1 


R* 


R* 


R 6 


R' 


R e 




H 


H 


OH 






h 


0 


Me 


Me 




Me 




H 


1 


Me 


Me 


OH 


Et 


H 


H 


2 


Me 


Ma 


un 


n-Pr 


H 


H 


3 


Me 


Me 


OH 




H 


H 


A 


Me 


Me 


OH 


n-Bu 


H 


H 


0 


Me 




OH 


i-Bu 


H 


H 


1 


Mo 


kA 


OH 


t-Bu 


H 


H 


2 


Me 


Me 


OH 


n-Pen 


H 


H 


3 






OH 


rv-Hex 


H 


H 


4 


Me 


Me 


OH 


H 


H 


H 


2 


Me 


Me 


OH 


Me 


H 


H 


2 


Me 


Me 


OH 


Et 


H 


H 


3 


Me 


Me 


OCOMB 


H 


H 


H 


2 


Me 


Me 


ocoa 


H 


H 


NO, 


2 


Me 


Me 


OH 


H 


H 


NO, 


2 


Me 


Me 


OH 


H 


H 


NO, 


3 


Me 


Me 


OH 


H 


H 


NO, 


4 


Ph 


Ph 


OH 


H 


IPl 


NO, 


4 


Et 


a 


OH 


H 


n-Bu 


NO, 


2 


n-Pr 


n-Pr 


OH 


H 


I-Bu 


NO, 


2 


hPr 


i-Pr 


OH 


H 


t-Bu 


NO, 


2 


n-Bu 


n-Bu 


OH 


H 


n-Pen 


NO, 


2 


i-Bu 


I-Bu 


OH 


H 


n-Hex 


N0 2 


2 


t-Bu 


t-Bu 


OH 


H 


Me 


NO, 


3 


n-Pen 


n-Pen 


OH 


H 


H 


a 


3 


n-Hox 


n-Hox 


OH 


H 


H 


F 


3 


CF, 


CF, 


OH 


H 


H 


Br 


3 


CH2OCH3 


CHjOCH 3 


OH 


H 


H 


CN 


3 



[0034] 
[ft4] 



r* 



R 1 


R 2 


R* 


R' 


R 9 


n 


H 


H 


H 


H 


H 


0 


Me 


Me 


Me 


H 


H 


1 


Me 


Me 


B 


H 


H 


2 


Me 


Me 


n-Pr 


H 


H 


3 


Me 


Me 


i-Pr 


H 


H 


A 


Me 


Me 


n-Bu 


H 


H 


0 


Me 




i-Bu 


H 


H 


1 


Me 


Me 


t-Bu 


H 


H 


2 


Me 


Me 


n-Pen 


H 


H 


3 


Me 


Me 


n-Hex 


H 


H 


4 


Me 


Me 


H 


H 


H 


2 


Me 


Mo 


Me 


H 


H 


2 


Me 


Mfl 


Et 


H 


H 


3 


Me 




H 


H 


H 


2 


Me 


Me 


H 


H 


NO, 


2 


Me 


Me 


H 


Me 


NO, 


1 


Me 


Me 


H 


Et 


NO, 


2 


Me 


Me 


H 


n-Pr 


NO, 


3 


Pti 


Pti 


H 


i-Pr 


NO, 


A 


Et 


Et 


H 


n-Bu 


NO, 


2 


n-Pr 


n-Pr 


H 


tBu 


NO, 


2 


i-Pr 


UPr 


H 


t-Bu 


NO, 


2 


n-Bu 


n-Bu 


H 


n-Pen 


NO, 


2 


i-Bu 


t-Bu 


H 


n-Hex 


NO, 


2 


t-Bu 


t-Bu 


H 


Me 


NO, 


3 


n-Pen 


n-Pen 


H 


H 


a 


3 


n-Hex 


n-Hex 


H 


H 


F 


3 


CF 3 


CP, 


H 


H 


Br 


3 


CHjOCHj 


CH,OCH, 


H 


H 


CN 


3 



[0035] 
[ft 5] 




R 1 


R 7 


R 3 


R 8 


R 7 


R 8 


n 


H 


H 


OH 


H 


H 


H 


0 


Me 


Me 


OH 


Me 


H 


H 


1 


MO 


Mo 


OH 


B 


H 


H 


2 


Me 


Me 


OH 


n-Pr 


H 


H 


3 


Mo 


Mo 


OH 


tPr 


H 


H 


4 


Me 


Me 


OH 








0 


Me 


Me 


OH 


L-Bu 






]! 


Me 


Me 


OH 


t-Bu 






2 


Me 


Me 


OH 






n 


3 


Mo 


Mo 


OH 


n~Hex 






4 


Me 


Me 


OH 


H 


H 


H 


2 


Me 


Me 


OH 


Me 


H 


H 


2 


Me 


Me 


OH 


Et 


H 


H 


3 


Me 


Me 


OCOM9 


H 


H 


H 


2 


Mo 


Me 


OCOB 


H 


H 


NO, 


2 


Me 


Me 


OH 


H 


Me 


NO, 


1 


Me 


Me 


OH 


H 


Et 


NO, 


2 


Me 


Me 


OH 


H 


n-Pr 


NO, 


3 


Ph 


Ph 


OH 


H 


LPr 


N0 2 


4 


Et 


B 


OH 


H 


n-Bu 


NO, 


2 


n-Pr 


n-Pr 


OH 


H 


l-Bu 


N0 2 


2 


i-Pr 


i-ft 


OH 


H 


t-Bu 


.NO, 


2 


n-Bu 


rvBU 


OH 


H 


n-Pen 


NO, 


2 


t-Bu 


i-8u 


OH 


H 


n-Hex 


NO, 


2 


t-Bu 


IBu 


OH 


H 


Me 


NO, 


3 


h-Pen 


n-Pen 


OH 


H 


H 


a 


3 


n-Hex 


n-Hex 


OH 


H 


H 


F 


3 


o=, 


CF, 


OH 


H 


H 


Br 


3 


CH2OCH3 


CHjOCHj 


OH 


H 


H 


CM 


3 



[0036] 
[^6] 




R 1 


R 2 


R* 


R B 


R 7 


R 9 


n 


H 


H 


OH 


H 


H 


H 


0 


Me 


Me 


OH 


Me 


H 


H 


1 


Me 


Me 


OH 


Et 


H 


H 


2 


Me 


Me 


OH 


n-Pr 


H 


H 


3 


Me 


Me 


OH 


hPi 


H 


H 


4 


Me 


Me 


OH 


n-Bu 


H 


H 


0 


Me 


Me 


OH 


LBU 


H 


H 


1 


Me 


Me 


OH 


t-Bu 


H 


H 


2 


Me 


Me 


OH 


n-Pen 


H 


H 


3 


Me 


Me 


OH 


n-Hex 


H 


H 


4 


Me 


Me 


OH 


H 


H 


H 


2 


Me 


Me 


OH 


Me 


H 


H 


2 


Me 


Me 


OH 


Et 


H 


H 


3 


Me 


Me 


OCOMe 


H 


H 


H 


2 


Mo 


Me 


OCOB 


H 


H 


NO, 


2 


Me 


Me 


OH 


H 


Me 


NO, 


1 


Me 


Me 


OH 


H 


Et 


NO, 


2 


Me 


Me 


OH 


H 


n-Pr 


NO, 


3 


Ph 


Ph 


OH 


H 


LPf 


NO, 


4 


Et 


B 


OH 


H 


n-Bu 


NO, 


2 


n-Pr 


n-Pr 


OH 


H 


i-Bu 


NO, 


2 


i-Pi 


i-Pr 


OH 


H 


t-Bu 


NO, 


2 


n-Bu 


n-Bu 


OH 


H 


n-Pen 


NO, 


2 


i-Bu 


i-Bu 


OH 


H 


n-Hex 


NO, 


2 


t-Bu 


tOti 


OH 


H 


Me 


NO, 


3 


n-Pen 


n-Pen 


OH 


H 


H 


a 


3 


n-Hex 


rvHox 


OH 


H 


H 


F 


3 


CP, 


CF, 


OH 


H 


H 


a 


3 


CHjOCHa 


CH3OCH, 


OH 


H 


H 


CN 


3 



!(7) 001-1 51 767 (P200 1-P'u6 7 



r' ■V« BH *-0 



R 1 


R 7 


R> 


R 8 


R 7 


R 8 


n 


H 


H 


OH 


H 


H 


H 


0 


Me 


Me 


OH 


Me 


H 


H 


1 


Mo 


Me 


OH 


Et 


H 


H 


2 


Me 


Me 


OH 


n-Pr 


H 


H 


3 


Me 


Me 


OH 


hPl 


H 


H 


4 


Me 


Me 


OH 


n-Bu 


H 


H 


0 


Me 


Me 


OH 


I-Bu 


H 


H 




Me 


Me 


OH 


t-Bu 


H 


H 


2 


Me 


Me 


OH 






H 




Me 


Me 


OH 


n-Hex 








Me 


Me 


OH 


H 


H 


H 


2 


Me 


Me 


OH 


Me 


H 


H 


2 


Me 


Me 


OH 


Et 


H 


H 


3 


Me 


Me 


OCOMe 


H 


H 


H 


2 


Me 


Me 


OCOB 


H 


H 


NO, 


2 


Me 


Me 


OH 


H 


Me 


NO, 


1 


Me 


Me 


OH 


H 


Et 


NO, 


2 


Me 


Me 


OH 


H 


n-Pr 


NO, 


3 


Ph 


Ph 


OH 


H 


iPT 


NO, 


4 


Et 


B 


OH 


H 


n-Bu 


NO, 


2 


n-Pr 


n-Pr 


OH 


H 


I-BU 


NO, 


2 


i-Pr 


i-Pr 


OH 


H 


t-Bu 


NO, 


2 


n-Bu 


n-Bu 


OH 


H 


n-Pen 


NO, 


2 


i-Bu . 


i-Bu 


OH 


H 


n-Hex 


NO7 


2 


t-Bu 


trBU 


OH 


H 


Me 


NO, 


3 


n-Pen 


n-Pen 


OH 


H 


H 


a 


3 . 


n-Hex 


n-Hex 


OH 


H 


H 


F 


3 


CF, 


CF, 


OH 


H 


H 


Br 


3 


CH20CH, 


CHjOCH, 


OH 


H 


H 


CN 


3 



[0038] 
[ft8] 




R 1 


R 7 


R 1 


R 8 


R 7 


R e 


n 


H 


H 


OH 


H 


H 


H 


0 


Me 


Me 


OH 


Me 


H 


H 


1 


Me 


Me 


OH 


Et 


H 


H 


2 


Me 


Me 


OH 


n-Pr 


H 


H 


3 


Me 


Me 


OH 


LPr 


H 


H 


4 


Me 


Me 


OH 


n-Bu 


H 


H 


0 


Me 


Me 


OH 


i-BU 


H 


H 


1 


Me 


Me 


OH 


t-Bu 


H 


H 


2 


Me 


Me 


OH 


n-Pen 


H 


H 


3 


Me 


Me 


OH 


n-Hex 


H 


H 


4 


Me 


Me 


OH 


H 


H 


H 


2 


Me 


Me 


OH 


Me 


H 


H 


2 


Me 


Me 


OH 


Et 


H 


H 


3 


Me 


Me 


OCOMe 


H 


H 


H 


2 


Me 


Me 


OCOB 


H 


H 


NO, 


2 


Me 


Me 


OH 


H 


Me 


NO, 


1 


Me 


Me 


OH 


H 


Et 


NO, 


2 


Me 


Me 


OH 


H 


n-Pr 


NO, 


3 


Ph 


Ph 


OH 


H 


W>r 


NO, 


4 


Et 


B 


OH 


H 


n-Bu 


NO, 


2 


n-Pr 


rvPr 


OH 


H 


t-Bu 


NO, 


2 


i-Pr 


iPr 


OH 


H 


t-Bu 


NO, 


2 


n-Bu 


rvBu 


OH 


H 


n-Pen 


NO, 


2 


i-Bu 


i-Bu 


OH 


H 


n-Hex 


NO, 


2 


t-Bu 


tBu 


OH 


H 


Me 


NO, 


3 


n-Pen 


n-Pen 


OH 


H 


H 


a 


3 


n-Hex 


n-Hex 


OH 


H 


H 


F 


3 


CF, 


CF, 


OH 


H 


H 


Br 


3 


CHjOCH, 


CHjOCH, 


OH 


H 


H 
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[0037] 



[003 9] 
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[0040] *fMBft£4M* . 3 fti: 4 ttfcTsttKX* 
* £ b *<T-# S . X. 3®.k AHL<7)±W-WM.\,zm^< is 

1 0 0 4 1 ] x. mcoBfiFsmwtiz<mx'$)Z> t & »4* 

OEIg^c^LffSJSt^Sft^i: LTffl^S£ bifi 

tzz. mMmz¥f&Lm&i&b txumm. mt*. 

IKS. ®5ig£. U>flWL ILBgiS. -rWvi&JS. ? 
**W *>*i£ . L < (4 . JSBfJMS^ ^ yxtv* 
[0042] 

[0043] &fc##&HM^<7)Sg££!&BJ!-?- £ . 
[00441HRS ( I Me4-oT5l$#t&"ffc£!fe<D:3 
^. R 4 * { *SMTOfc'K R 3 #>'*KST'*>£. (I- 

a) x-mztiziksvuiz^ T&n&mmzx^TTjizti 

&£oiz. HKsS (2) £4 O^SftS-ffc^fljfc-ffr&ft 
( 3 ) £ b lz X 0 ?*6 Z b # 

T'£6. HR« < 2 He4 nmztiMtHrmu. BttoKQ 
(J. M. Evans£>. J. Hed.Cheni. 1984 . 27, 1127. 

J. Med. diem. 1986, 29, 2194. J. T. North4>J. Org. 
Chea. 1995, 60, 3397^> % *f gpg 56-5778 

&?8. ^«5 6-5 7 78 6-f-^«J. ^§§8858-1 

8 888 0^i t #S3¥2-14 HWMI. #^¥1 



0-8 7 6 5 0^£|g&y!8fHM 1-2 0 9 366^ 

[0045] 
[■IfclO] 

(2) 

*v .<cH ste Y-cni J >.-R» r, ^'^"^ v -< CHi >'- r! 

(i-> 

[00463 -®5£ (2) ^ioT^§ix^-ft-^!)t^ 
H^J ( 3 ) (DRIfclzm^&mmb LTJ4Tfe<9kO*<# 

4oTtt«§ft£x-x;l^i§3SL y?no^^, ? 
nom, ^nux^tcioTft^SirS^oy 
r-fe h- MJ/K Tt3^-h VMz£->X 

{tmzti&-hv/i-mmi&. <y*£y, h/u^yizXr> 

^z^xK&zixhmcmmm. ma^i-Mzz. 
^xi^zKh^xTJVzmmtmfhtih. x. mm 

H&ng&X'KmZ'fr o Z b <>*t'# h. jffi L< «x-x 

[0047] %m&&iz. mm- soxfrbmmtLi 
m&meom%mj&&TX'X>*) , »i l<«. - i o*c 

— 1 OOrtftS. 

[0048] ^EJl^^^/U-JtW. -rt-^j ( 3 ) /-fk-^ 
& (2)140. 5-2 0. 0O®HT'S)0. »*L<I4 
1 . 0~1 0. 0<O&fflX$>&. 

100491 zmizimimzm^xhxw 
[0050] m^&mtmb lxh. isi?. esKtc^ 

•y-fk^^^v-'x^x-x/Ugflt. jSJSSK. jgiS^S? 

[00 5 1 ] #2L<«4. JMfcU?-?A. iSiS^K. 

[00 5 2] ( I ) *CJ:^Ta$fL-&-fl:^JOp 

^. ( I - a ) T'^^^S-fb-^Bjfc-i-t^v^cT) ( R 
*b R i W-mz%^Xt£&ZW&-i-$>lt-&®}RX/R*tf 

*mm.TX'fo or 3 * { c,. 5 T)\s*i;>i>ii)Viz—)v**; ism 

TfcS-fl:^) 14. ^p^5 2-9186 6#&$8&tf 

itiPH* io-8765 o#^a^fcriea<osjtfti: mm 

[0053 J (I) izxomzti&it&towoi? 



!(9) 001- 



1 5 1 767 (P200 1-QD#6 7 



^¥3-14 1 286-5HH8, *EI#1*5 0 9 70 3 7 

^&x/wm^¥f4 09i65t) zmmrzztizx o 
it&sft!.. x, (2) izximzti&iturm 

-5 0 7 64 5-§-^. #Hf5-30 1878f& 
*8, *«HF7-285983*&«L Ec^1fft53 53 

7 7^&m&WR.vimftm5 4 2 0 3 1 4#> s-fdffi 

[ 0 0 5 4 J mfi* L/c «k 0 iz , *&BJ§=& £>{i-Sfc£ 
( I ) •C^$ftS^-^i{c*i5Slv^j35»!S^#ffl^* 

1 oT'j> 0 . &m?>^w&izm-z& 

?mZ*mLohWm:f£W<X'hh. ^JS»J®*#ffl£ 
ifciMW 8 tr&fii*<9fii/F§MIg (tfUfcfVaughan Wi 

1 1 i amstcj; &WFm$mtM<?>m 3 P tfSfS d - V ? 

Kim{!ic7)®fttca^< torsades de pointes^O^JE 

ck 0 i>£<BffiizMmmttmm£mtmtt-r&ik-&m 

k . 'C^o^jEwtJ «fc xstsmrnrnzmm-z zt%< 
>mmzMmttottmjmg:ftmtf$>& z t z&m t 

<tim®iznLx>mmzmmttmwm%&mzw 
jfinfctzzizb*), z<r>zt\t, m\avtz't^m<r> 
mwm.imtmmzmmvtc^z t , t$£tffmmt<o 

^«@QT{c^$r&(J'§ =5rv t lz ± o X t ^§ flT 

mm^m^n-h-^b^rr, mmMizit'<.x>m®}tf 
±w<n?mM.iizt5 v ^x k <o $&%mHznffiX'% & *sm 
&£mmLoz>i><7>x'*>z. z<7>&wte, 'Mm&Fmm 

m t Lxnftmh h t vz^ffitftm m , frmypmrniz 

m, >bm*&mMt>&^imMiz&ftL a h^im^m 
mh%> ^imm-wi¥mizm^< ±^^mit<^m^) 
swt tx^mx-bz. 

C0055] *?tmz. zti^jmiz-^H ( I ) x- 
[0056] XftWfcmhit&mo&S-BMk LTti, 

aawu (&t, t?Mrt. jBn*drt. m&ftmi) . 
so, ^7Y-/i^mizxi>ima&4-xi±mm. 

mmmmmiz x s mz> z t #t-s h . 



[0057] *m*lZfah&i?toZtt?h±M?.<r>WM 

3S B JH3$Mb^£i&0.01--99.5%, *f£L<te, W- 
l~30%£-£^nrs. 

[0058] *^t^^^-^tfelCX{±ISft-^)^^ 

%<t&to : k'k$*!:&ZtifiX'*h. it:. ZtthcrmtfL 
Wi. *&mz{&Z,1t&®i<7)imt:$;£itZ>ZttfX'Z 

[0059] *ftwit-^cn>&mm$.s-m$. tt. & 
&#<7)mmi l z£*)m%&i)\ mis 

56*H<P5rS-^»i, fiKA-B0.003~1.5g, $t£L< 
(4, 0.01-0.6ggJKT'$>l». L*»t^StJ: 9±ffi<7> 

[0060] *%H^^,(i, §?^<0taffl#Stc J: oT 
Hr/l^iJ, Sfi^J, AJf<J«, JS^SiJ, ^^JfSS, ¥Wf, 

[0 06 1 ] aSflfl ?LS>J, @S3»J, ^n 7 7fj 
;l^r/l^3— -fyT-otyPT/t-n— Tabriz 

M^A®;fil#|fiJ, 0iJi{fM-7^=Jf^f,#g!Oxxr 
[0062] ^©lRSi^jT$)4^«t(i, PUtffi 

[0063] 

[0 0 64 ] sinmi 



(?10) 101-151767 (P2001-I67 



h5yX-6-7tf^7 5y-3, 4-y'bHD-2, 2 
-x^f;l'-7--hn-4-(2-7i^f^7$/) 

[0065] 
Utl 1] 



[0 0 6 6] 6-7-tf^75/-3, 4-Xrff^^-3. 
4->-'t Ho -2, 2- : J^)V-7-~Yn-2H-\-K 
■yW?V (500 mg, 1.80 mmol) fcjStgfilB^^A 
(766mg. 7.20 mmol) (?)fh7h KU75>-^?g(15 mL) 
tcMiST* 2-7i*f;l^7Sy (904 julL, f. 20 mmol) 
£flB;l, 65 1CT- 9 B$OtI#Lfc. ■ MJ»xf-;PfcJii 

- : ifigif^ = 1:1) TWULfca. 

LTtffc (iRsg 61 %) . 

[ 0 0 6 7 J mj>. : 172-174 * C 

JH-NMR (a)Cl 3 )S: 1.17 (s, 3H) , 1.48 (s, 3H), 1.60 

(br s, 2H), 2.28 (s,3H), 2.83 (t, J = 7.0 Hz, 2 
H). 2.85-3.00 (m, 2H), 3.47 (d, A part of AB.J = 1 
0.3 Hz, 1H), 3.67 (d, B part of AB, J = 10.3 Hz, 1 
H). 7.21-7.33 (m, 5H), 7.60 (s, 1H). 8.59 (s, 1H), 

9.96 (s. 1H). 
MS (EI) m / z; 400(M+1)*, 327 (bp). 

[0068] H»tO*Sfet: J: VTMWtOrttoZmz . 

(-££092-3 6 ) 

[0 0 6 9] ^f$.m2 

hyy^-6-T^/UT^y-3. 4-vh Ko-2, 2 
-y^f/M-;ND-4- (3-7x-;i,7Dt;P7 
S.S) -2H-l-<^Vt*5>'-3-7f— ;U 
[0070] 
[<fcl 2] 



[ 0 0 7 1 ] IRsp 71 % 

'H-NMR (CDC1 3 )<?:1.21 (s. 3H). 1.51 (s, 3H), 1.87 
(quint, J = 7.4 Hz, 2H), 1.94 (br s, 2H), 2.27 (s, 
3H), 2.63-2.73 (m, 4H), 3.54 (d, A part ofAB, J = 
10.3 Hz, 1H), 3.71 (d, B part of AB, J = 10.3 Hz, 
1H), 7.16-7.23(m, 3H), 7.25-7.27 (m, 2H), 7.63 
(s, 1H). 8.68 (s, 1H). 10.02 (s, 1H). 



MS (EI) m / z; 413(M]* . 221 (bp) . 
[007 2] ^fi&PB 

h?>X-6-T*:1-;l>TzS-3, 4-$>fcFO-2. 2 
-•/7f^-7--hD-4- (4-7x-;P7"f/l/7S 

y ) -2H-i-o-yt:7^-3-^--yu 

[0073] 
[ftl 3] 




[0074] 50 % 

iH-NMR (CDC1 3 ) 6^:1.20 (s, 3H). 1.52 (s. 3H), 1.55- 
1.60 (m, 2H), 1.63-1.75 (m, 2H). 2.25 (s, 3H), 2.4 
0 (br s. 2H). 2.62 (t. J = 7.4 Hz, 2H), 2.58-2.72 
(m, 2H), 3.57 (d, A part of AB, J = 10.0 Hz, 1H), 
3.70 (d, B partof AB, J = 10.0 Hz, 1H), 7.15-7.18 
(m, 3H), 7.24-7.62 (m, 2H), 7.62 (s.lH), 8.67 (s, 
1H), 10.00 (s, 1H). 
MS (EI) m / z; 427[M] + , 150 (bp). 
[0075] 4 

h7^-6-7 > -fef-;PTSy-3, 4-^'tFD-2, 2 
-zs* — [2- (4-tKn^fx7x 

-;U) lf;l/7$7] -2H -l-iyWy >-3-7f 
—)V 

[0076] 
[ftl4] 




[ O O 7 7 ] Um 29 % 
iH-NMR (CDC1 3 )<?:1.17 (s. 3H) , 1.48 (s, 3H), 2.00 
(br s, 3H), 2.29 (s, 3H), 2.70-2.85 (m, 3H), 2.86- 
2.95 (m. 1H), 3.51 (d, A part of AB, J = 10.3 Hz. 
1H), 3.66 (d, B part of AB, J = 10.3 Hz, 1H), 6.77 

(d, J = 8.4 Hz.2H). 7.06 (d, J = 8.4 Hz. 2H), 7.6 
0 (s, 1H), 8.46 (s. 1H), 9.95 (s. 1H). 
MS (EI) m / z; 416(M+1)*, 308 (bp). 

[0078] i?f8.M5 

h?>X-6-T*:i->UT$S-3. 4-y'hKn-2, 2 
-y7f;U-7--hD-4- [2- (4-^h^7t 
-;P) xf;U7$7] -2H-l-0-ytf 7>-3->j- 
—iV 

[0079] 



(£1) 10 1-15 1767 (P2 00 1 -3:6 7 




XXX 



[ 0 0 8 0 ] 18 X 

1 H-NMR (CDC1 3 )S:1.18 (s, 3H), 1.49 (s, 3H), 1.80 
(brs, 2H), 2.27 (s, 3H), 2.76-3.00 (m. 4H), 3.56 
(d, A part of AB, J = 10.5 Hz. 1H), 3.77 (d.B part 
of AB. J = 10.5 Hz, 1H), 3.79 (s, 3H). 6.83 (d, J 
= 8.6 Hz, 2HL7.23 (d, J = 8.6 Hz, 2H), 7.61 (s. 
1H), 8.55 (s, 1H), 9.93 (s, 1H) . 
MS (EI) m / z; 430[M+1]\ (bp). 

[0081] <&mm 

h7yx-6-7tf/l/75/-3, 4-> ? bKn-2, 2 
-^f^-7--Hn-4- [2- (4-?no7xZ 
)V) xfvursy ] -IH-l-^yytyy-l-j-- 
)V 

[0082] 
Ul\ 6] 




[0083] 66 % 

iH-NMR (CDClg) 5:1.18 (s, 3H), 1.49 (s, 3H), 1.70 
(br s, 2H), 2.28 (s, 3H), 2.78 (t. J = 6.8 Hz, 2 
H), 2.84-2.99 (ra, 2H), 3.50 (d, A part of AB.J = 1 
0.2 Hz, 1H), 3.68 (dd, B part of AB, J = 10.2 and 
1.0 Hz, 1H), 7.17(d, J= 8.4 Hz. 2H), 7.27 (d, J = 
8.4 Hz. 2H); 7.61 (s, 1H), 8.59 (s, 1H). 9.97 (s, 
1H). 

MS (EI) m / z; 434(M+l) t , 361 (bp). 
[0084] &mm 

byyx-6-T-ki-^T^y-3, 4->>tb'n-2. 2 
- ; JX1~)l>-7--hu-4- [2- (4-7$y7x- 

)V 

[0085] 
UU7] 



•H-NMR (CDCl 3 )5:l.l7 (s, 3H), 1.48 (s, 3H), 1.69 
(br s, 4H), 2.28 (s, 3H), 2.71 (t. J = 6.8 Hz, 2 
H), 2.79-2.92 (m, 2H), 3.48 (d, A part of AB.J = 1 
0.3 Hz, 1H), 3.67 (dd, B part of AB. J = 10.3 and 
1.1 Hz, 1H), 6.63(d. J = 8.6 Hz, 2H), 7.02 (d. J = 

8.6 Hz. 2H), 7.60 (s. 1H). 8.58 (s, 1H). 9.96 (s. 

1H). 

MS (EI) m / z; 415(M+1) + . 237 (bp). 
[0087] 1$®MS 

h7>X-6-T*:j-/\sT$ y-3, 4-y'tKD-2, 2 
-yVf;l/-7-^hn-4 - [2- (4--ho7x- 
/U) y ] -2H-l-Ky^yy-3-yf— 

t\> 

[0088] 
[YL18] 



NO, 




[ O 0 8 9 ] 19 % 
mp. : 211-213 * C (decomposition) 
'H-NMR (DMS0-d 6 )<?: 1.15 (s, 3H) , 1.45 (s, 3H). 2. 
05 (s. 3H). 3.05-3.40(m, 5H), 4.06 (m 1H), 4.51 
(m, 1H). 6.44 (s. 1H). 7.40 (s. 1H), 7.56 (d.J = 
8.8 Hz, 2H), 7.90 (s, 1H). 8.20 (d. J = 8.8 Hz. 2 
H), 10.14 (s. 1H). 
MS (EI) m / z; 444(M)\ 371 (bp). 

[0090] ^^9-36 

[009 1] 

rffcl9] 



[ 0 0 8 6 ] IR3* 40 % 



(?I 2))01-151767 (P2001 -%Bft 



HPT ^ 

XXX*- 



ftdttNo. 






R 




1 


*J*«2 3 






XX 






1 






-o-o 




OMe 




XC 






^«|2 7 


xc 




-9 


*««2 8 


XC 


5 


XT* 


•&J*ftl2 9 


xr 



[00 92] 
Ht2 0] 



(tSWKo. 



[0093] 

[-fc2 i ] 



[0094] 
Ut2 2 ] 



XXX 1 * 





XC 




xc: 


^tWi r 


c Pi 

Ph 




Xx„ 


Stfffll 8 


ar 




Xx„. 


^ffJl 9 


XT 

a 


^fiSffl 3 3 


a x 

a 






[0095] 


*&m i 


X" 


[ft2 3] 




a#iW2 2 


X 


AcHN. 










R 


1 






















„jkxr 



[0 09 6] -£fi£0)|9 



(S 3) 101-151767 (P2001- 36 7 



10097] mittm, 

m P . : 176.5-178.0 * C 

'H-NMR (CDCl 3 )ff: 1.17 (s, 3H), 1.48 (s. 3H), 2.27 
(s. 3H). 2.86-2.98 (m. 4H), 3.46 (d, J = 10.0 Hz. 
1H), 3.68 (d, J = 10.0 Hz, 1H), 7.00-7.10 <m, 2 

H). 7.17-7.26 (m, 2H). 7.61 (s. 1H). 8.63 (s. 1H). 
9.98 (s, 1H). 

MS (EF) ■/ z; 418W+1)*, 346, 309, 179 (bp). 

[0 0 98] iz&mi 0 
[0099] f*fe*SH, 
up. : 163.5-165.0 * C 

1 H-NMR (CDC1 3 )S: 1.18 (s. 3H). 1.49 (s, 3H). 2.27 
(s, 3H), 2.81-2.99 (m, 4H). 3.49 (d. J = 10.1 Hz, 
1H), 3.68 <d. J = 10.1 Hz. 1H), 6.89-6.95 (m. 2 

H), 7.02 (d, J = 7.6 Hz, 1H), 7.23-7.26 (m, 1H), 

7.61 (s, 1H), 8.58(s, 1H), 9.96 (s, 1H). 

MS (EI) ■ / z; 418(M+1)\ 344. 298 (bp). 
[0 10 0] £-j£0U 1 
[OlOUflfMSI 

mp. : 141.0-142.0 * C 

1 H-NMR (CDC1 3 )5: 1.18 (s, 3H), 1.49 (s, 3H), 2.27 
(s, 3H), 2.78-2.97 (m, 4H), 3.49 (d, J = 10.1 Hz, 

1H), 3.68 (d, J = 10.1 Hz, 1H), 6.99 (t, J= 8.8 H 
z. 2H), 7.19 (dd, J = 2.9, 5.5 Hz, 2H), 7.61 (s, 1 
H), 8.57 (s, 1H), 9.97 (s, 1H). 
MS (EI) m/z; 417(M) + , 345, 302, 176 (bp). 

[0 1 02J -S-jfcMl 2 

[0103] Slfefeft 
mp. : 151.0-152.0 * C 

1 H-NMR (CDC1 3 )S: 1.18 (s, 3H), 1.49 (s, 3H), 2.26 

(s, 3H), 2.77 (t, J =6.8 Hz, 2H). 2.87-2.97 (m, 2 
H). 3.51 (d. J = 10.1 Hz, 1H). 3.69 (d, J =10.1 H 
z, 1H), 6.33 (d, J = 2.2 Hz. 1H), 6.39 (d. J = 2.2 

Hz, 2H), 7.60(s, 1H), 8.55 (s, 1H), 9.93 (s, 1H). 
MS (EI) m/z; 459 (M)\ 441, 307, 278. 193 (bp). 

[0 1 04] -Stitmi 3 

[0105] #*y&ftft 

1 H-NMR (CDC1 3 )S: 1.18 (s, 3H). 1.48 (s, 3H). 2.27 
(s. 3H). 2.78-2.97 (m, 4H). 3.50 (d. J = 10.1 Hz, 
1H), 3.69 (d, J = 10.1 Hz, 1H),3.79 (s, 3H), 6.75 
-6.83 (m. 3H), 7.21 (t, J = 7.6 Hz, 1H), 7.60 (s, 
1H), 8.56 (s, 1H), 9.94 (s, 1H). 
MS (FAB) m/z; 430(M+1)* (bp). 
[0 1 06] 
[0 107]U^tSS 
mp. : 171.5-172.8 * C 

'H-NMR (CDC1 3 )S: 1.18 (s. 3H). 1.48 (s, 3H), 2.27 
(s. 3H). 2.86-2.98 (m, 4H), 3.48 (d, J = 10.4 Hz, 
1H), 3.70 (d. J = 10.4 Hz, 1H), 7.14-7.22 (m, 2 

H), 7.26-7.28 (m, 1H). 7.34 (dd, J = 1.6. 7.6 Hz, 



1H), 7.61 (s, 1HL8.64 (s, 1H). 9.98 (s, 1H). 
MS (EI) m/z; 433(M+»* , 357, 318(b P ). 

[0 108] 3-JS091 5 

[0 109] *£$A« 

'H-NMR (CDC1 3 )S: 1.18 (s, 3H), 1.49 (s. 3H). 2.28 

(s. 3H). 2.79 (t. J =6.9 Hz. 2H). 2.86-2.98 (m. 2 
H), 3.50 (d. J = 10.1 Hz. 1H). 3.68 (d, J =10.1 H 
z, 1H), 7.12 (d, J = 8.2 Hz, 2H), 7.42 (d, J = 8.2 

Hz, 2H), 7.61(s, 1H), 8.60 (s. 1H), 9.98 (s. 1H). 
MS (EI) m/z; 481(M+2)\ 479(M)\ 406 (bp). 

[0 110] -&f&mi 6 

[0111] 
mp. : 90.0-91.0 * C 

'H-NMR (CDC1 3 )S: 1.18 (s. 3H), 1.48 (s, 3H), 2.22 
(s, 3H). 2.24 (s. 3H), 2.27 (s. 3H). 2.75-2.78 
(m. 2H), 2.88-2.91 (m, 2H), 3.50 (d, J = 10.1Hz, 1 
H). 3.69 (d. J = 10.1 Hz. 1H). 6.96 (d, J = 7.7 H 
z, 1H), 7.00 (s, 1H), 7.06 (d, J = 7.7 Hz. 1H) , 
7.60 (s, 1H), 8.61 (s, 1H), 9.97 (s. 1H). 
MS (EI) m/z; 428(M+1)\ 356 (bp). 
[0 112] SftLmi 7 
[0113] 3^&H,« 

'H-NMR (CDCl 3 )tf: 1.16 (s, 3H) , 1.48 (s, 3H), 2.29 
(s, 3H), 2.82 (brs, 1H), 3.25 (dd. J = 2.1. 7.7 H 

z. 2H). 3.52 (d. J = 10.3 Hz. 1H), 3.69 (d.J = 10. 

3 Hz, 1H). 7.18-7.35 (m, 10H) . 7.61 (s, 1H), 8.61 

(s. 1H), 9.98 (s, 1H). 

MS (EI) m/z: 475(M+1)\ 310, 280 (bp). 
[0114] -Sf&m 1 8 
[0115] HfeteS 

mp. 186.0-188.0 ' C 

'H-NMR (CDC1 3 )<?: 1.18 (s, 3H), 1.46 (t, J = 7.1 H 
z, 3H). 1.49 (s, 3H),2.27 (s, 3H), 2.78-3.02 (m. 4 
H). 3.55 (d, J = 10.3 Hz. 1H) . 3.76 (d, J =10.3 H 
z, 1H), 4.11 (q, J = 7.1 Hz, 2H), 6.76-6.82 (m, 3 
H), 7.61 (s, 1H), 8.53 (s, 1H), 9.93 (s, 1H). 
MS (EI) m/z; 473(M+1)\ 440, 401, 308 (bp). 

[0 1 1 6] Urmil 9 

[0117] £fe#Aff 

'H-NMR (CDC1 3 )S: 1.19 (s, 3H) , 1.49 (s, 3H). 2.27 
(s, 3H), 2.84-2.95 (m, 4H). 3.51 (d, J = 10.4 Hz, 
1H), 3.71 (d, J = 10.4 Hz, 1H), 7.18 (dd, J= 2.0, 

8.0 Hz, 1H), 7.22 (d, J = 8.0 Hz, 1H), 7.36 (d, J 

= 2.0 Hz, 1H),7.61 (s, 1H), 8.63 (s. 1H), 9.99 

(s. 1H). 

MS (EI) m/z; 468(M) + , 396. 353 (bp). 

[0 118] ^mi2 0 

[0119] fNy&H 
mp. : 156.0-157.0 * C 

'H-NMR (CDC1 3 )S: 1.19 (s, 3H), 1.50 (s, 3H), 2.28 
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(s, 3H), 2.93-3.04 (m, 4H). 3.52 (d, J = 10.1 Hz, 
1H), 3.71 (d, J = 10.1 Hz, 1H), 6.88 (d, J= 3.3 H 

z, 1H), 6.95 (dd, J = 3.3, 5.1 Hz. 1H), 7.16 (d, J 
= 5.1 Hz, 1H),7.62 (s, 1H). 8.64 (s. 1H), 9.98 

(s, 1H). 

MS (EI) m / z; 405(M)\ 332. 308 (bp). 

[0120] ^mm2 1 

[0121] ^fe&JI 
mp. : 172.0-174.0 * C 

'H-NMR (CDC1 3 )S: 1.19 (s. 3H) , 1.49 (s, 3H), 2.28 
(s, 3H), 2.84 (t, J =6.6 Hz. 2H). 2.90-3.03 (m, 2 

H), 3.53 (d, J = 10.1 Hz, 1H), 3.71 (d. J =10.1 H 

z. 1H). 7.18 (d. J = 5.9 Hz, 2H). 7.62 (s, 1H), 8. 

49 (d, J = 5.9Hz, 2fl). 8.64 (s, 1H), 9.98 (s, 1H). 

MS (FAB) m / z; 401(M+1)\ 171. 157 (bp). 
[0 1 22] -S-J&01J2 2 
[0 123]3i?fe™r 

'H-NMR (CDC1 3 )S: 1.20 (s. 3H). 1.49 (s. 3H). 2.28 
(s. 3H). 2.80-2.87 (m, 3H). 2.93-2.% (m, 1H), 3. 
58 (d, J = 10.3 Hz, 1H), 3.75 (d, J = 10.3 Hz, 1 
H), 7.24 (m, 1H), 7.60 (s, 1H), 7.62 (d, J = 1.5 H 
z, 1H), 8.42 (t, J= 1.5 Hz, 2H), 8.67 (s, 1H). 9.9 
6 (s, 1H). 

MS (EI) o / z; 400(M) t , 328. 280 (bp). 
[0 124] 3 

[0125] m&tufk 

m P . : 147.0-149.0 * C 

•H-NMR (CDCl 3 )tf: 1.24 (s, 3H). 1.54 (s. 3H), 2.26 
(s. 3H), 2.94-3.07 (m, 2H), 3.19-3.21 (m, 2H), 3. 
66 (d. J = 10.1 Hz, 1H), 3.76 (d, J = 10.1 Hz, 1 
H), 7.16-7.19 (m, 1H), 7.22 (d, J = 7.7 Hz, 1H), 
7.58 (s. 1H). 7.63-7.68 (m. 1H), 8.53 (s, 1H). 8.7 
1 (s, 1H), 9.94 (s, 1H). 
MS (FAB) m / z; 400(M)\ 366, 328, 120 (bp), 
[01 2 6] -&fi£fla|24 

[0127] %&mm 

'H-NMR (CDC1 3 )S: 1.14 (s, 3H), 1.45 (s, 3H), 2.24 
(s, 3H), 2.91-3.02 (m, 4H). 3.51 (d. J = 10.3 Hz, 
1H). 3.67 (d. J = 10.3 Hz. 1H). 7.10 (t. J= 7.0 H 

z, 1H), 7.14 (d, J = 2.2 Hz. 1H), 7.20 (t, J = 7.0 
Hz. 1H), 7.37(d, J = 8.1 Hz. 1H). 7.57 (d. J = 8. 

1 Hz. 1H). 7.59 (s, 1H), 8.10 (brs.lH). 8.43 (s. 1 

H). 9.82 (s, 1H). 

MS (FAB) m / z; 437(M-1)* , 307, 278. 233. 194 (b 
P). 

[0128] £fi£092 5 

[oi29] ^it&m 

•H-NMR (CDC1 3 )S: 1.18 (s, 3H), 1.49 (s. 3H). 2.23 
(s, 3H), 2.87 (t, J =6.8 Hz, 2H), 2.94-2.99 <m, 2 
H). 3.52 (d, J = 10.1 Hz. 1H), 3.70 (d, J =10.1 H 



z. 1H). 7.30-7.35 (m. 3H). 7.41-7.45 (m. 2H), 7.52 
-7.59 On, 4H),7.60 (s, 1H), 8.61 (s, 1H), 9.96 (s. 
1H). 

M5 (EI) m / z; 475(M)\ 442, 401 (bp). 
[0 1 30] £f£092 6 

[0131] jmft&m 

•H-NMR (CDC1 3 )S: 1.19 (s. 3H), 1.49 (s. 3H), 2.26 
(s, 3H). 2.76-2.79 (m, 2H), 2.84-2.90 (m, 1H). 2. 
93-2.98 (m. 1H). 3.53 (d, J = 10.1 Hz, 1H).3.70 
(d. J = 10.1 Hz, 1H), 3.86 (s, 3H), 3.88 (s, 3H), 
6.76-6.81 (m. 3H). 7.60 (s. 1H). 8.54 (s, 1H). 9.9 

3 (s. 1H). 

MS (EI) m / z; 460(M+1)\ 237. 165 (bp). 
[0 132] ^M27 
I 0 1 3 3 ] 58 % 

&&&& 

nip. 225 * C 

•H-NMR (DMS0-d 6 )S: 1.15 (s, 3H). 1.45 (s. 3H), 2. 

04 (s, 3H>, 2.90-3.10(m, 5H), 3.21 (br s, 1H), 4.0 
0-4.05 (m, 1H), 4.47-4.51 (m. 1H), 5.09 (s,2H), 5. 
12 (s, 2H), 6.75 (dd, J = 8.2 and 1.8 Hz, 1H), 6.9 
7 (d, J = 8.2Hz, 1H), 7.03 (d. J = 2.0 Hz, 1H). 7. 
28-7.46 (m, 11H), 7.96 (s, 1H), 10.20 (s, 1H). 

MS (EI) m / z; 611 (JO* (bp). 
[0 1 34] £j£0*2 8 
[ 0 1 3 5 ] 32 % !R2g 

mp. 227-228 ' C 

•H-NMR (DMS0-d 6 )<?: 1.15 (s, 3H), 1.29 (t, J = 7.0 
Hz, 3H), 1.45 (s. 3H), 2.05 (s, 3H), 2.90-3.10 

(m, 4H), 3.25 (br s, 1H), 3.74 (s, 3H), 3;96 (q, J 
= 7.0 Hz, 2H), 4.00-4.05 (br s, 1H), 4.42 (br s, 

1H), 6.45 (br s, 1H), 6.73 (dd, J = 8.4 and 2.4 H 

z, 1H), 6.85 (d, J = 2.4 Hz. 1H), 6.86 (d, J = 8.4 
Hz, 1H), 7.40 (s, 1H), 7.92 (s, 1H), 10.16 (s. 1 

H). 

MS (EI) m / z; 473 (M)\ 233 (bp). 
[0 136]^W2 9 

[ o 1 3 7 ] 40 % mm 

'H-NMR (CDC1 3 )S: 1.11 (s. 3H), 1.30 (t. J = 7.0 H 
z. 3H), 1.91 (s, 3HL2.00 (s, 3H). 2.45-2.50 (m, 2 
H), 2.65 (t, J = 7.1 Hz, 2H). 2.75-2.85 (m,lH), 3. 
58 (dd. A part of AB, J = 9.6 and 5.3 Hz. 1H). 3.6 
5 (d, B part of AB, J = 9.6 Hz, 1H). 3.97 (q. J = 
7.0 Hz, 2H), 5.43 (d, J = 5.3 Hz, 1H). 6.80 (d. J 
= 8.8 Hz. 2H), 7.10 (d, J = 8.8 Hz. 2H), 7.60 (s, 
1H), 8.32 (s, 1H), 9.95 (s, 1H). 
MS (EI) m / z; 443 W. 237 (bp). 
[0 138] -&JS093O 



[ 0 1 3 9 ] 98 % IR^ 
ip. 214-216 * C 

MS (EI) m / z; 467 [M)\ 308 (bp). 
[0 14 0] i*f&m3 1 

[ o 1 4 1 j % % urn 

up. 133-B4 * C 
•H-NMR (CDC1 3 )S: 1.18 (s, 3H), 1.49 (s. 3H), 1.60 

(brs. 1H), 2.28 (s,3H), 2.75-3.00 (m, 5H), 3.50 
(d.A part of AB, J = 10.2 Hz, 1H), 3.69 (dd, B pa 
rt of AB. J = 10.2 and 1.0 Hz, 1H), 7.05-7.20 (m, 
4H), 7.61 (s, 1H), 8.59 (s, 1H), 9.97 (s, 1H). 
MS (EI) m / z; 433W (bp). 

[0142] 2 

[ 0 1 4 3 ] 82 X f&m 

iH-NMR (CDC1 3 )S: 1.18 (s, 3H) , 1.48 (s. 3H), 2.27 
(s, 3H), 2.80-3.00 (m. 6H), 3.49 (d, A part of A 

B, J = 10.1 Hz, 1H), 3.69 (dd. B part of AB.J = 1 

0.1 and 1.2 Hz, 1H), 7.40-7.50 (m, 4H), 7.62 (s, 1 

H), 8.63 (s, 1H),9.99 (s, 1H). 

MS (EI) m / z; 467 (M) + , 348 (bp) . 
[0 144] M^3 3 
[ 0 1 4 5 ] 84 % f&m 

•H-NMR (CDC1 3 )S: 1.19 (s, 3H), 1.49 (s, 3H), 1.58 
(brs, 1H), 2.27 (s,3H), 2.80-2.98 (m. 3H), 3.08- 
3.23 (m, 2H), 3.50 (d. A part of AB, J = 10.3 Hz, 
1H), 3.72 (d, B part of AB, J = 10.3 Hz, 1H), 7.02 
-7.08 (m, 1H), 7.25-7.28 (m, 2H), 7.61 (s, 1H), 8.6 
8 (s, 1H), 10.00 (s, 1H). 
MS (EI) a / z; 467 [Hi* . 354 (bp). 

[0146] -&J&0I3 4 

[0147] tt&JSA 
mp. : 160.0-165.0 * C 

iH-NMR (CDC1 3 ) £ : 1.33 (s, 3H), 1.53 (s, 3H), 2.14 

(s, 3H), 2.61 (d, J =2.8 Hz, 1H), 3.79 (dd. J = 
2.8, 8.8 Hz, 1H), 3.99 (d, J = 8.8 Hz, 1H),6.78 
(d, J = 8.0 Hz. 2H), 6.83 (t. J = 7.6 Hz. 1H), 7.2 
3 (t. J = 8.0 Hz,2H), 7.66 (s, 1H). 8.59 (s, 1H), 
9.79 (s, 1H). 

MS (EI) n / z; 371(M)\ 299, 257 (bp). 
[0 148] ^^3 5 
[ O 1 4 9 ] 87 % SUm 

St€£MI®. S^rxf I'sfV— 1 : lfeS®. 
'H-NMR (CDC1 3 )S: 1.15 (s. 6H), 1.29 (d. J = 5.5 H 
z. 6H). 1.45 (s. 3H).1.48 (s, 3 H). 2.28 (s. 3H). 
2.29 (s. 3H). 2.58 (br s, 1H). 2.75-2.90 (m, 8H). 
2.95 (br s. 1H). 3.37 (d, J = 10.0 Hz. 1H). 3.50 
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(d. J = 10.0 Hz.lH). 3.62 (d. J = 10.1 Hz. 1H). 3. 
64 (d, J = 10.1 Hz, 1H), 7.20-7.38 (m, 10H). 7.59 
(s. 1H), 7.60 (s, 1H), 8.45 (s, 1H), 8.65 (s, 1H), 
9.95 (s.lH), 10.00 (s. 1H). 
MS (EI) m / z; 414(M+1)* , 279 (bp) . 
[0150] 6 
[ O 1 5 1 ] 27 % wm 
m&mma, mfl/*7-A (more polar) . 
iH-NMR (CDCl 3 )d: 1.20 (s. 3H), 1.29 (d, J = 6.5 H 
z, 3H), 1.44 (s, 3H),1.72 (br s, 2H), 2.26 (s. 3 
H), 2.61 (dd, A part of AB, J = 13.4 and 7.1Hz, 1 
H), 2.86 (dd, B part of AB, J = 13.4 and 6.5 Hz, 1 
H), 3.28-3.36 (m.lH), 3.34 (d, A part of AB. J = 
9.7 Hz. 1H). 3.63 (dd, B part of AB, J= 9.7 and 1. 
1 Hz, 1H), 7.14 (d. J = 8.2 Hz. 2H) , 7.26 (d, J = 
8.2 Hz, 2H), 7.60 (s, 1H), 8.84 (s, 1H), 10.06 (s, 
1H). 

MS (EI) m / z; 447 (MJ* (bp). 
[ O 1 5 2 ] 32 % IRS? 
SffeS^I, ^7Xfl'*7-B (less polar) . 
•H-NMR (CDC1 3 )S: 1.14 (d, J = 6.0 Hz, 3H). 1.23 
(s, 3H). 1.49 (s, 3H),1.60 (brs, 2H), 2.29 (s, 3 
H). 2.76 (d, J = 6.8 Hz, 2H), 3.52 (d, A partof A 
B, J = 10.0 Hz, 1H). 3.51 (dq, J = 6.8 and 6.0 Hz. 
1H). 3.65 (dd. Bpart of AB. J = 10.0 and 1.0 Hz, 
1H), 7.25 (s, 4H), 7.56 (s, 1H). 8.54(s, 1H), 9.91 

(s, 1H). 
MS (EI) m / z; 447 ttf}* (bp). 
[0 1 53] £|«W3 7— 4 9 
[0 154] 
[4"t2 4] 
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[0 155] 
[fc2 53 




[01 563 -&J£#J3 7-49 IZtelf 

[0157] 6->f VrofyPTS K-3, is 
-3. 4-^'t h'n-2, 2-^^-;U-7--ho-2H- 
l-^/e5>- (200 mg, 0.65 mmolh JMfcy*-*>.A 
(226mg, 2.6 mmol) tOxh^h Hn77« (2 mL) 
KffiaTTSy(1.31 mmoDS-jD^., 65 °CX' 4 B^Hit 
if Lfc. Ifmx-T-yPSrflDi. WlSffiSrlgfPA*S*T'2IlI 

mm do fsa) taarF, 10 z mc*.m-*9 s-iv 

mm (2 te*)£Jo;i 30 4HBH*#Lfc. >M vrotr 
;PX— (loo fg») Srflo* , #<5>*ifctiA&* , W, 

[0 158] ^figM3 7 
[ 0 1 5 9 ] 33 Z 

mp. : 228 * C (decomp). 
MS (FAB) m / z; 414(M+H)». 
[0 160] £-j£#J3 8 

[ o 1 6 1 ] 30 z mm 

mp. : 257 * C (decomp). 

•H-NMR (CDC1 3 )S: 1.18 (s. 3H). 1.32 (d, J = 6.8 H 
z, 6 H), 1.49 (s, 3H),1.60 (br s, 1H), 2.65 (quin 
t. J = 6.8 Hz, 1H), 2.80 (br s, 1H), 2.95-3.05 (m, 
4H), 3.50 (d, A part of AB, J = 10.3 Hz. 1H). 3.6 
8 (d, B part ofAB, J = 10.3 Hz, 1H), 7.44 (d, J = 
8.4 Hz. 2H). 7.64 (s. 1H), 8.17 (d. J= 8.4 Hz, 2 



H). 8.74 (s. 1H), 10.18 (s, 1H). 
MS (FAB) n / z; 473 (M+H)\ 

[0 1 62] -£j£0!|3 9 

[ O 1 6 3 ] 33 X Um 

mp. : 244-245 * C (decomp). 

•H-NMR (CDC1 3 )S: 1.18 (s. 3H) , 1.30 (d, J = 6.8 H 
z. 6H), 1.48 (s, 3H),1.60 (br s.lH),.2.63 (quint, 
J = 6.8 Hz, 1H), 2.77 (t. J = 6.8 Hz, 2H),2. 95-3.0 
0 (m, 3H), 3.50 (d, A part of AB, J = 10.3 Hz, 1 
H), 3.68 (d, B part of AB, J = 10.3 Hz, 1H), 3.78 
(s, 6H), 6.32 (d, J = 2.4 Hz, 1H), 6.40 (d, J = 2. 
4 Hz, 2H), 7.62 (s, 1H), 8.71 (s. 1H). 10.14 (s, 1 
H). 

MS (FAB) m / z; 488 (M+H) + . 
[0164] O 

[ o 1 6 5 1 46 % mm 

mp. : 239 * C (decomp). 
MS (FAB) m / z; 446 (M+H)*. 

[0166] -£j£094 1 

[ O 1 6 7 ] 38 Z JRJp 

mp. : 249 * C (decomp). 
MS (FAB) m / z; 496 (M+H) + . 
[0168] H-J&0H4 2 

[ o 1 6 9 ] 23 % mm 

mp. : 228 * C (decomp). 
MS (FAB) m / z; 458 [M+H} + . 

[0170] -&J&M4 3 

[ 0 1 7 1 ] 31 Z 

mp. : 243 * C (decomp). 
MS (FAB) m / z; 446 [M+H) + . 

[0172] -S-JS094 4 

[ 0 1 7 3 3 26 Z IR* 

mp. : 242 * C (decomp). 

"H-NMR (CDC1 3 )S: 1.17 (s, 3H) , 1.31 (d, J = 6.9 H 
z, 6H), 1.48 (s, 3H),2.00 (br s, 2H), 2.64 (quint, 
J = 6.9Hz, 1H), 2.75-3.00 (m, 4H). 3.50 (d, A par 
t of AB, J = 10.0 Hz, 1H), 3.69 (d, B part of AB, 
J = 10.0 Hz, 1H), 7.01 (t, J = 8.5 Hz. 2H). 7.15- 
7.26 (m, 2H), 7.63 (s. 1H), 8.69 (s, 1H), 10.15 
(s, 1H). 

MS (FAB) m / z; 446 [M+H)*. 
[0 1 74 3 &&m4 5 

[ o 1 7 5 3 9 z mm 
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mp. : 112-116 * C (decomp). 
MS (FAB) id / z; 442 (M+H]«. 

[0176] ^&M4 6 

[ 0 1 7 7 ] 24 X JR$ 

mp. : 250 * C (decomp). 

1 H-NMR (CDC1 3 )S: 1.18 (s. 3H). 1.32 (d, J = 7.0 H 
z, 6H). 1.49 (s, 3H),1.62 (br s, 2H), 2.65 (quint, 

J = 7.0 Hz. 1H). 2.81 (t. J = 6.6 Hz. 2H). 2.88-3. 
00 (m, 2H), 3.48 (d. A part of AB. J = 10.3 Hz. 1 
H), 3.66 (d. Bpart of AB. J = 10.3 Hz, 1H), 7.18 
(d. J = 8.3 Hz, 2H), 7.26 (d, J = 8.3Hz, 2H), 7.63 

(s, 1H). 8.71 (s. 1H), 10.16 (s, 1H). 
MS (FAB) m / z; 462 (M+H)*. 

[0 178] -£j£0«4 7 

[ o 1 7 9 ] 35 x 

mp. : 249 * C (decomp). 
MS (FAB) m / z; 462 (M+H) + . 

[0180] i}f$.M4 8 

[ 0 1 8 1 ] 16 % ffSW 

mp. : 204-208 * C (decomp). 
MS (FAB) m / z; 443 (M+H] + . 

[0182] 9 

[0183] 

'H-NMR (CDC1 3 )^: 1.17 (s, 3H) , 1.32 (d, J = 7.0 H 
z, 6H), 1.48 (s, 3H),2.27 (s. 3H), 2.65 (q, J = 7. 
0 Hz, 1H), 2.86-2.98 (m. 4H). 3.46 (d. J =10.0 Hz, 

1H), 3.68 (d, J = 10.0 Hz, 1H), 7.22-7.32 (m, 5 
H), 7.61 (s. 1H), 8.63 (s, 1H). 9.98 (s. 1H). 
MS (EI) m/z; 420(M+1]\ 344. 179 (bp). 

[0 1 84] -£j£095O~7 5 . 

[0185] 

[ft2 6] 












^ES#5 1 




^(52 


F 


di^Sfft 5 3 


f ^\.OMm 


5 5 




cafiS$f 5 6 





[0 186] 
[ft2 7] 




[0 187] 
[ft2 8]. 
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WB2C 


MM* 3 












earn e 


XXX 




H 0 


[0 188] 




Ut2 9l 








(optically actUe) 





(optically actiw/^— ^-^ 0H 
0,N 



•HC1 



^flJ7 ] 
(optically active: 



[0 189] 
[ffc3 0] 



(optically active) 



£S3«7 3 
(optical If active) 



(optically active) 



AcHN v 




(optical ly 



MfflT 5 
(optical lr active) 



[0190] £j£0J5 0-7 5fc:i>lt&— m-$rf&m 
[0191] 6-y?D7ne^7S K-3, 
v— 3. 4-y'tHD-2, 2-^f-;P-7-^hn-2H 
-l-^Vtr?^ <200 mg. 0.66 mmolh MfoVf? 
A (226ag. 2.6 nmol) N5t h*075^j§ffl[ (2 m 
L) tcSfflT. T5 V(1.31 mmol) SriDi. 65 ICC 4 

[0 1 923 ^5 0 
[ 0 1 9 3 3 W.m 30% 

'H-NMR (CDC1 3 )£: 0.96-0.98 (a, 2H). 1.10-1.78 (a. 

5H), 1.48 (s, 3H). 1.63-1.66 (a, 1H), 2.93-3.01 
(a. 4H), 3.52 (d, J =10.1 Hz. 1H), 6.68 (d, J=10.1 

Hz. 1H), 7.40-7.42 (a. 2H). 7.63 (s, 1H). 8.14-8. 
17 (a, 2H). 8.66(s, 1H). 10.29 (bs. 1H). 
MS (EI) a / z; 334 (bp), 471 (W. 

[0 1 94 3 -£j£0«5 1 

[ 0 1 9 5 3 JR*P 38% 

•H-NMR (CDC1 3 ) : 0.92-0.95 (a. 2H). 1.09-1.13 (a, 

2H), 1.19 (s. 3H). 1.50 (s, 3H). 1.63-1.64 (a. 1 
H), 1.80-1.84 (a, 2H). 2.58-2.68 (a. 4H), 3.56 (d. 

J =10.1 Hz, 1H). 3.71 (dd, J =0.9. 10.1 Hz. 1H). 
7.14-7.27 (a. 5H), 7.61 (s, 1H). 8.72 (d, J =0.9 H 
z. 1H). 10.30 (bs. 1H). 
MS (EI) a / z: 300 (bp), 439 (M) + . 

[0 1 96 3 ££015 2 

[ 0 1 9 7 1 71% 

'H-NMR (CDC1 3 )S: 0.94-0.96 (a. 2H). 1.10-1.17 (a. 
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5H), 1.47 (s, 3H), 1.63-1.66 (m. 1H), 2.81-2.94 
(m. 4H), 3.50 (d, J =10.1 Hz. 1H). 3.70 (d, J=10.1 
Hz, 1H), 6.96-7.22 (m, 4H). 7.60 (s, 1H). 8.64 
(s, 1H), 10.25 (bs, 1H). 
MS (EI) m / z; 303 (bp). 443 CM) 4 . 
[0 19 8] £&m5 3 
[ 0 1 9 9 ] IR* 47% 

'H-NMR (CDC1 3 )S: 0.93-0.96 (m. 2H), 1.10-1.17 (m, 
5H), 1.48 (s, 3H). 1.63-1.65 (n, 1H). 2.72-2.89 
(id, 4H), 3.50 (d, J =10.1 Hz, 1H), 3.67 (dd.J =0. 

7. 10.1 Hz, 1H), 3.77 (s. 3H), 6.80-6.82 (m. 2H). 

7.10-7.13 (m, 2H). 7.60 (s. 1H), 8.63 (s, 1H). 10. 

25 (bs. 1H). 

MS (FAB) m / z; 121, 456 [M+l) + . 
[0 2 0 0] ^M54 
[ 0 2 0 1 1 IR* 54% 

'H-NMR (CDC1 3 )S: 0.95-0.97 (a. 2H). 1.10-1.17 (m, 

2H), 1.26 (s. 3H), 1.48 (s. 3H), 1.63-1.67 (m, 1 
H). 2.76-2.94 (a, 4H), 3.50 (d, J =10.2 Hz, 1H). 
3.67 (dd, J =1.0, 10.2 Hz. 1H), 6.94-6.99 (n. 2H). 

7.15-7.26 (m. 2H), 7.61 (s. 1H), 8.61 (d, J =1.0 
Hz, 1H), 10.26 (bs, 1H). 
MS (EI) id / z; 260 (bp). 443 (M) + . 

[0 2 0 2] ■&S&m55 

[ 0 2 0 3 ] IR* 53% 
'H-NMR (CDC1 3 )S: 0.94-0.97 (m, 2H), 1.11-1.17 (m, 

5H), 1.48 (s, 3H). 1.63-1.65 (m. 1H), 2.79-2.94 
(a, 4H), 3.49 (d, J =10.3 Hz. 1H). 3.67 (dd.J =0. 
9. 10.3 Hz, 1H), 6.90-7.01 (m. 3H). 7.23-7.26 (m. 
1H), 7.62 (s, 1H), 8.63 (d. J =0.9 Hz. 1H), 10.27 
(bs, 1H). 

MS (EI) b / z; 301 (bp), 443 (M)*. 

[0 2 04] ^M56 

[ 0 2 0 5 ] JR* 58% 
'H-NMR (CDC1 3 )S: 0.87-0.90 (m. 2H), 1.11-1.14 (a, 

2H), 1.17 (s. 3H), 1.48 (s. 3H). 1.63-1.67 (m, 1 
H), 2.77-2.81 On. 2H), 2.89-2.93 (m, 2H) , 3.48 (d. 

J =10.3 Hz, 1H), 3.65 (d, J =10.3 Hz. 1H), 7.16- 
7.26 (m. 4H), 7.62(s, 1H). 8.65 (s, 1H). 10.28 (b 
s, 1H). 

MS (EI) m / z; 305 (bp). 460 (M)\ 
[02 0 6] ^095 7 
[ 0 2 0 7 ] IR* 56% 

'H-NMR (CDC1 3 )S: 0.92-0.95 (m, 2H), 1.09-1.18 (a, 
5H), 1.49 (s. 3H). 1.62-1.65 (m. 1H), 2.73-2.92 

(m, 4H), 3.51 (d. J =10.2Hz. 1H), 3.67 (d, J=10.2 

Hz, 1H). 3.77 (s, 6H). 6.31 (s, 3H). 6.37 (s, 2H), 
7.61 (s, 1H). 8.64 (s, 1H), 10.26 (bs, 1H). 

MS (EI) n / z; 470 (bp). 486 (HJ*. 

[02 08] &f&m5 8 



[ 0 2 0 9 ] JR* 52% 

'H-NMR <CDC1 3 )£: 0.92-0.97 (m, 2H), 1.10-1.16 (a, 
2H), 1.20 (s, 3H). 1.51 (s. 3H), 1.63-1.68 (m. 1 
H). 3.64 (d. J =10.1 Hz. 1H), 3.77-3.84 (ra, 3H). 
7.25-7.39 (id. 5H). 7.67 (s, 1H). 8.88 (s. 1H), 10. 
34 (bs. 1H). 

MS (EI) id / z; 339 (bp). 411 (M)*. 
[02 10] <&f$M5 9 
[021110* 57% 

'H-NMR (CDC1 3 )S: 0.93-0.96 (a. 2H) , 1.11-1.17 (m, 
5H), 1.47 (s, 3H). 1.63-1.65 (m, 1H), 2.68-2.71 
(m. 2H). 2.85-2.88 (m, 2H). 3.46 (d, J =10.1Hz. 1 
H), 3.64 (d, J =10.1 Hz, 1H). 6.62-6.64 (m, 2H), 
6.70-7.02 (m, 2H).7.61 (s. 1H), 8-64 (s. 1H). 10.2 
6 (bs, 1H), 

MS (EI) ra / z; 333 (bp). 439 (M) + . 
[0212] 0 
[ 0 2 1 3 ] JR* 42% 

'H-UMR (CDC1 3 )£: 0.94-0.97 (a, 2H) , 1.12-1.17 (m, 
5H), 1.49 (s. 3H), 1.63-1.67 (m, 1H), 2.77-2.94 
(m, 4H), 3.49 (d, J =10.3 Hz, 1H), 3.67 (dd.J =0. 
9, 10.3 Hz. 1H), 7.10-7.22 (m, 4H), 7.62 (s, 1H), 

8.63 (d, J =0.9 Hz, 1H). 10.27 (bs. 1H). 
MS (EI) m / z; 334 (bp), 460 [MJ*. 

[02 14] -£^6 1 
[0215] JR* 61% 

'H-NMR (CDC1 3 )5-: 0.94-0.97 (m, 2H) , 1.10-1.18 (m. 

5H). 1.48 (s, 3H), 1.63-1.66 (m, 1H), 2.85-2.96 
(ra, 4H), 3.53 (d, J =10.1 Hz, 1H). 3.71 (d, J=10.1 

Hz. 1H), 7.28-7.46 (m, 4H), 7.60 (s, 1H), 8.66 
(s, 1H), 10.26 (bs, 1H). 
MS (EI) m / z; 259 (bp). 494 (M) + . 

[0 2 1 6] -&f&m6 2 

[0217] 

'H-NMR (CDC1 3 )(?: Q.94-0.97 (m, 2H), 1.12-1.15 (m, 
2H), 1.16 (s, 3H), 1.47 (s, 3H), 1.61-1.67 (m. 1 
H), 2.79-2.96 (m, 4H). 3.45 (d, J = 9.9 Hz, 1H), 

3.64 (d, J = 9.9 Hz, 1H), 7.22-7.32 (m, 5H), 7.61 
(s, 1H), 8.62 (s.lH), 10.26 (s, 1H) 

MS (EI) ra / z; 418(M+1)*. 346, 309. 179 (bp). 

[0218] 3 

[0219] #feifefl 
mp. : 169.0-170.0 * C 

"H-NMR (CDCl 3 )tf: 1.17 (s, 3H), 1.37 (s, 9H), 1.47 
(s, 3H), 2.81-2.85 (m, 2H), 2.93-2.97 (m, 2H), 3. 

47 (d, J = 10.1 Hz, 1H), 3.67 (d, J = 10.1 Hz, 1 

H). 7.19-7.32 (m, 5H), 7.63 (s, 1H), 8.74 (s, 1H), 
10.44 (s, 1H). 

MS (EI) ra / z; 44KM+1)* . 322, 268 (bp). 
[0220] -£j£0«6 4 
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[022 13 

mp. : 176.5-178.0 * C 

•H-NMR (CDC1 3 )S: 1.18 (s, 3H). 1.54 (s. 3H). 3.05 
-3.16 (m. 3H). 3.26-3.30 (m. 1H). 4.06 (d. J = 8.6 

Hz. 1H), 4.58 (d, J = 8.6 Hz, 1H), 7.15-7.26 (a, 
5H). 7.73 (s. 1H), 8.65 (s, 1H). 10.66 (s. 1H). 
MS (EI) m / z; 453(M)* (bp). 

[0222] £-j£096 5 

[02233 j*fi#AK 

'H-NMR (CDC1 3 )S: 1.02 (t, J = 6.8 Hz, 3H), 1.24 
(s, 3H), 1.52 (s, 3H),1.83 (s, 3H), 2.68-2.96 (m, 
4H), 3.33 (q. J = 6.8 Hz, 1H), 3.63 (d, J =10.1 H 
z, 1H). 3.74 (d, J = 10.1 Hz, 1H), 3.77-3.90 (m, 1 
H), 7.19-7.39 On, 7H). 
MS (FAB) ■ / z; 428(M]« (bp), 268, 105. 

[0 2 24] &f&m66 

[0225] j£&#AK 

i H-NMR (CDC1 3 )S: 1.15 (s, 3H). 1.33 (t, J = 7.1 H 
z, 3H), 1.46 (s, 3H), 2.82-2.86 (m, 3H), 2.91-2.96 
(m, 1H), 3.08-3.13 (m. 2H), 3.59 (d, J = 10.1 Hz, 
1H), 3.65 (d, J = 10.1 Hz, 1H), 6.58 (s. 1H), 7.22 
-7.26 (m, 3H). 7. 31-7.34 (m, 2H) . 7.53 (brs. 1H), 
7.60 (s. 1H), 

MS (EI) m / z; 385(M) + . 314. 266. 223 (bp). 
[0226] &tfLM6 7 

[0227] m&mwi 

'H-NMR (CDCI 3 )S: 1.18 (s, 3H). 1.48 (s, 3H), 2.75 
-3.00 (m, 6H), 3.52 (d, A part of AB, J = 9.9 Hz. 
1H), 3.70 (d. B part of AB, J = 9.9 Hz, 1H),7.18- 
7.35 (m, 5H), 7.62 (s, 1H). 8.45 (s. 1H). 8.66 (s. 

1H). 9.98 (s. 1H). 
MS (EI) m / z; 385(M] + , 313 (bp). 

[0228] £-f£CT6 8 

[0229] (+)- (3R*. 4R*) -6-T-fe^ S K-3, 4-X 
ttis-S, 4-yt KD-2, 2-^f-;t~7-^hD-2H-l- 
OY^yy(99% ee JiLt)*^!^ 

[a) 26 D +104.6 (c 0.64, EtOH) 
[0 2 30] -£j£0!|6 9 

[0231] (+)- (3R*, 4R*) -6-T-te? 5 K-3, 4-x 
tf*y-3. Kn-2, 2-y*^-7-Xr-o-2H-l- 

^^/t^y(99% ee W±)A>£f^ 

(HC1 salt): mp. 246-247 * C (decomp). 
(HC1 salt): [a) D ™ -71.8 (c 0.38. EtOH) 
[0232] -&j£097 0 

[0 2 33] (+)- (3R*. 4R*) -3, 4-X^v--6->'^ 
D7"nWSF-3, 4-y't Kd-2, 2-i?*i-)Wl-- 
Nn-2H-l-^^/tr7y(99% ee JiLh)A> 4,1831 
(HC1 salt): fSfe&,j| 



(HC1 salt): mp. 241-246 * C (decomp). 
(HC1 salt): (a) »„ .92.! ( c 0 .45, EtOH) 
[0 2 34] ^Wmi 1 

[02353 (+)- (3R*. 4R») -3, 4-X,-Kdf y-3, 4-y 
t K o-2, 2-^ f-yP-7-x h D-6- K 0 7^n7-b ? 
S H-2H-l-^>-/t^^(99% ee m±)*>4>!8& 
(HQ salt): Hfe&H 
(HC1 salt): mp. 243 * C (decomp). 
la) ™„ -54.8 (c 0.5. EtOH) 

[02363 ^8M7 2 

(+)- (3R*. 4R*) -6-T-tr^ 5 K-3. 4-x^v-3, 4- 
Ko-2, h D-aH-Ky/e? y 

(99X ee M±.)frt>mm 

[ex) 26 D -64.3 ( c 1 . 03> EtOH) 
[02373 ^097 3 

[02383 (-)- (3R*. 4R*) -6-7-t 9 5 K-3. 4-X 
^y-3, 4-i/'t Kn-2, 2-y*?-/U-7-xhn-2H-l- 
^y^/tT7y(993: ee W±)frt>W& 

(a) 26 D +61.2 (c 0.98, EtOH) 
[02393 4 

[02403 (+)- (3R*. 4R*) -6-T-b^S K-3, 4-X 
ttis-S, 4-y't Kn-2, 2-^f-;W7-xho-2H-l- 
O-Vlf y > (99% ee ULL) *>&ft* 

(a) 26 D -64.6 (c 1.00, EtOH) 
[0 24 1 3 -£J£0IJ7 5 

[02423 (-)- (3R*, 4R*) -6-T-fe^S K-3, 4-x 
^^-3, 4-yt Kn-2, 2-y^f-/W-7-xhn-2H-l- 
^Vre7>(99% ee ULh) A^PS* 

(a) 26 D +60.8 (c 0.93. EtOH) 
[02433-^^76 

(+)- (3R*. 4R«) -3. 4-x^y-6->fy7Dt^ 
75 K-3, 4-y'tKD-2, 2-isfj-iV-l-- Kn 
-2H-l-<y/f5>- (1.0 g, 3.59 mmolh ft-ffcU 
f-^A (1.24 g, 14.36 mmol) OT^h-K'JWi 

do mu \,z-m&x~ zixz'ixA&wmmizifc^-thA- 

7;^D7x*f;l/7Sy (1.88 mL, 14.4 mmol) 

65 'C-C 2 B$ra«frL/v:. SfcigX^£flO;<. s *rtS 

M^y(i*y^7A^D7K/57 -< — "CI&SL4 
ttrSVgglticSrff*:. ttUT. 4&7$>-Sg|tf«7)X 
?y*-/l4§?K (10 fgg) (cSiaTlglSK (6 *!jfi) £ 
In*. 90 • c t 1 SJDSSaMoSLJt:. tefP^K*^^K 
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(20 fg*) tcsar 4 is**y>®m 
(i.4 as) $rjD^.. io ttmimttz. 6{&.wmmz 

tt&-tm?c>0 F (1.5 14) 1 #1381 

ttwoc*y-/Ki oL) ^Jni$^,tc 10 #®fli 
nit:. *£flD;i. KKx^/Wtiibai, »ffl£l&;fa|fc 

«viTBftWWW^y-/P»« (10 £*) tc*»T, 1 

o % mrtm-xfs-n4m (2 mm***. 30 # 
SJ£l¥U:. y-f yraKw-fA (100 fgs)£jn 

[0244] JtfittA 
ap. : 244-245 * C (decomp). 
(a) 26 D -67.3 (c 0.4, EtOH) 

[0245] mmm~y 
[0246] mmi 

1 0 g 

?L m 260g 
8ttfeft-fe;l/a— 6 0 0 g 

3 50g 

b Fa^TotVHr/Uo— X 1 0 0 g 
CMC-Ca 150g 

xtr »j ym^y^^M. 3 o g 

£ * 1 , 500g 

ttJ«^-^^-rS«l3!c^ 1 0,00 0&£$¥j£-f & . 
[0 24 7] SWJ 2 

*»PHfc£ft 1 0 g 

?L ffif 4 4 0 g 

fSfcgfi-fe/l'n— .* 1 , OOOg 

Af7!;>||V/*^A 5 0g 

£4 1 , 500g 

3fc*U 1 i}T-^)VMz 1 m gOj£ttj£#££3rt-&;$ 
r-fe/Pflll 0.00 OtfT'-fe/l^SSBi-f 6. 
[02 48] 

*JWHfc£» l o g 

PEG400 479g 

IMWffiKhy^y-fe^-f H 1, 500g 
>vy#$ lg 

# U V /K— h (Pol ysorbate) 80 1 0 g 

£4 2, OOOg 



^■h^r-^ivmi o.oo o*r-b;u^gjt^-s. 
[0249] warn* 

wm 

*ft*JHk£%a i. og 

gSiS^N'^^ > i o. o g 

•fe^y— ;p 2 0. 0 g 

fifeV-bl»y 6 8. 4 g 

x.^J^Ky 0 . 1 g 

i -y Vh— )V 0 . 5 g 

£ 4 100. Og 

[O2 5OJSSJffl0!l5 

*^-ffc^-% 1 g 

>)-('yf77Y-;mi5* 4 78g 
7X77/- ;l^W3 5* 5 20g 
# U V;K— h- (Polysorbate) 80 1 g 
£4 1, OOOg 

4 yf^TV-ZHWi t e p s o 1 j 

^ailMfcLT 1 mgOvStt^^-^-g-WrS 1 g^ffj 
1, 0 0 0<1$-Sjt^-S. 

[0251] mme 
*mnt&m i me 

Slffflggg* 5mL 

mm.mmixm^z. 

[02 52] UBHfflRffn tE>l<m®it5£Tf&i>mmM 

>vh£ *)^m^mtH L. 952D 2 +5%C0 2 L£K 
rebs-Henseleitjgffit^^T . S k*M&T<C&?UH 

SNsti. mmfj^as-ffl^T. iHz, 
mwuz%j&-t&mmcoi.5fe<DWKx*%im (m^m^m 

Si; SI ) L, ^^^•ri.JR^FDtr-y^T-yT-. 
MKfiT>y-Zftlx®r<>ua—y-t l zEmi.t:. ^ 

»8WrJW»t ( S 2 ) «0^St>/h$^Pii: fagsSL 

tz. sits 2com%i&<Lm®m#xw50nim*t>ffl 

thl, 100m#tT'«ilOii#-r-P, *(r>m35vi&-f^Ri 

wuzmzzx-mffiZit, tifrmLmffimxx'imon&fr 
fc. s2i±mmz5ttf;-tzmmv>2i£izi&feLfc. hr 

iz^mmzwfcitz. 

[ 0 2 5 3 j tsm 
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[02 54] 





^iCBmA EC,, (uM) 






1 


6.1 


5 


5.5 


3 


4.0 
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I .4 


; 4 


5.0 


8 


1 .8 



C0255] 



(51) Int. CI. 7 Wgffle? FI f-?3-h' (#^) 

//C07M 7:00 C07M 7:00 

(72) f&m $m (12)%PR% OjT ffi 

mmvm mm m Ft-M^m) 40062 ffo7 ffd 

^mm^m^mn22W^l SmiV? 4C063 MOl BB09 CC79 CC92 DD06 

T.M:t*3%£1±tp$:m?ffiift DD12 DD79 

4C086 AA01 AA02 M03 BA08 MA01 
MA04 NA14 ZA36 



